CHAPTER FOUR
ECONOMIC IMPACT ANALYSISMETHODOLOGY

41 OVERVIEW OF ECONOMIC IMPACT ANALYSISMETHODOLOGY

This chapter presents EPA’ s methodology for analyzing the economic impacts of the Final Action
covering the C&D industry. EPA has employed a number of different methods for assessing the
economic impacts of the Final Action. EPA’s approaches include modeling systems that analyze impacts
at the industry level and national level. Theindustry-level analyses model the construction project and
individual firm, and the national level analyses model national construction markets and the national

economy as awhole.

Asdiscussed in detail in Chapter Three, EPA’ s analyses focus on the impacts of three options:
Option 1, Option 2, and Option 4. Option 1 requires enhanced inspection and BMP certification for all
sites 1 acre or greater, but does not involve codifying provisions of the EPA CGP. Option 2 involves
codifying provisions of the EPA CGP (the CGP component) with enhanced inspection and BMP
certification provisions (the inspection and certification component) for sites with 5 or more acres of
disturbed land. Option 4 aso involves codifying provisions of the EPA CGP for siteswith 5 or more
acres of disturbed land, but does not include the enhanced inspection and BMP certification provisions.
Option 2 isthe same as Option 2 at proposal, while Option 4 is developed as a modified Option 2 (See
Chapter Three, Table 3-1). Option 3 would not establish new regulations, but would instead continue to
rely on the existing NPDES stormwater regulations (EPA’ s ho-action alternative). EPA’s analysis of
Option 3is, therefore, equivalent to aregulatory baseline analysis.

This introduction presents the assumptions EPA uses to develop aregulatory baseline in Section
4.1.1. Section 4.1.2 describes the incremental compliance costs that are presented in EPA’s Technical
Development Document (U.S. EPA, 2004) and summarizes how they were estimated. Section 4.1.3
provides an overview of the analysesin this EA report and discusses how EPA uses the incremental
compliance costs in each of the analyses. The section also provides a*“road map,” listing the location of

detailed discussions of the methodologies for each analysis.
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4.1.1 TheRegulatory Baseline

To measure impacts of any regulatory action, EPA first generally establishes a baseline against
which to measure the incremental effects of aregulation. EPA’s standard practice in developing
regulatory baselinesis to assume full compliance with all existing state and federal regulations that affect
the entities in the analysis (see, for example, the EA for the industrial laundries subcategory [EPA,
2000]). For the C&D industry, EPA assumes that Options 2 and 4 affect markets that have fully
implemented the existing Phase | and Il stormwater regulations and any state-level requirements that are
considered equivalent to the options under consideration (Section 4.1.2 provides a detailed discussion of
state equivalencies). EPA aso assumes that industry will be in 100 percent compliance following
promulgation of the Final Action, which is a standard assumption in most EAsfor ELGs. These baseline
assumptions are unchanged from proposal, athough EPA has done additiona work since proposal to

identify state-level equivalency to option requirements.

4.1.2 Engineering Costs

4.1.2.1 Description of the Engineering Cost Categories

All of the analysesin this EA are based on engineering cost estimates as presented in the
Technical Development Document (U.S. EPA, 2004). EPA developsincremental pollution control cost
estimates for three cost categories: ESC installation costs, design costs, and operating and maintenance
(O&M) costs.

Installation costs comprise the costs associated with purchasing the physical components or
materials required to build or install ESCs and the labor costs associated with installing those components
or materials. They areinitially estimated on the basis of a unit cost (e.g., per mile of silt fencing). They
are converted to a per-site basis using assumptions about the number of units or fraction of units that are
required for an ESC at asite in aparticular state, of a specific size, type, and environmental setting (see
Section 4.1.2.2). The installation costs al so include costs associated with inspection and certification (if
any) and permitting.

4-2



Design costs are associated with designing where and how the ESCs should be installed, and
O&M costs are the continuing costs of maintaining the ESCs. EPA generally estimates these | atter two
cost categories based on percentages of installation costs. EPA estimates the cost of designing asilt fence
installation, for example, to be 16 percent of the cost of installing the silt fence and estimates the O&M
cost of maintaining the silt fence to be 100 percent of the cost of installing the silt fence. Thisisa
standard engineering cost estimation approach based on typical costs incurred by the industry (see the

Technical Development Document for more information).

4.1.2.2 Assumptions Used in Estimating Engineering Costs

To estimate the engineering costs, EPA assumes all costs are incurred in one year, so no
discounting for timeisintroduced. This approach is different from that used in most other ELG
development efforts. Inthe C&D industry, O&M costs are associated with the maintenance of ESCs
during the construction process. Thus, O&M costs are incurred in the same year as the installation rather
than being spread out over along operating period, which is how O&M costs are typically incurred in

other industries.

EPA does not include any profit, overhead, opportunity cost of capital, or interest in the
engineering cost estimates derived as presented in the Technical Development Document. Where
relevant to a specific analysis, EPA adds these costs into that analysis. Opportunity and interest costs, for

example, are added to the national-level costs of compliance, but profit and overhead are not.*

*Overhead costs and profit are both estimated as a fixed percentage of total costs in the baseline and post-
compliance scenarios. Profit assumptions do not affect industry costs. Overhead costs, although accounted for in
certain analyses, are not used to calculate industry compliance costs. To be conservative in determining potential
impacts on consumers, impacts on final asking price are calculated assuming that compliance costs increase
overhead by a fixed percentage (10 percent). In reality, however, the very small cost increases due to the options
are unlikely to have any measurable effects on overhead, because most overhead costs are fixed costs that would not
change with minor cost increases. Anincrease of afew labor hoursto install and maintain ESCs, for example, will
not have an effect on typical overhead costs, such asliability insurance costs, accounting fees, or office rental costs.
Adding overhead costs at the fixed percentage of 10 percent would vastly overstate total costs to industry.
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4.1.2.3 Land Use and Size Breakouts

EPA develops installation, design, and O&M cost estimates for four types of land use: single-
family, multifamily, commercial, and industrial. EPA also designates a number of site sizes for each land
use category: 0.5 acre, 3 acre, 7.5 acre, 25 acre, 70 acre, and 200 acre. EPA develops the costs for each of
these land use categories by size on a state-by-state basis. Thislevel of cost analysis allows EPA to
determine the effect of state regulations considered equivalent to the various C& D options on the costs of

compliance in each state.

4.1.2.4 State Equivalency Analysis

To determine the equivalency of state requirements, EPA carefully reviewed the state
regquirements related to construction permitting in all 50 states. EPA then compiled an assessment, on a
requirement-by-requirement basis, that indicated whether a state had a requirement on its books
considered equivalent to an Option 1, 2, or 4 requirement. If a state had arequirement to install runoff
diversion, for example, and this requirement was deemed equivalent to an Option 2 or 4 requirement, then
the cost to install runoff diversion would be eliminated for all sitesin that state when EPA developed
costs for Option 2 or 4. Alternatively, if the state did not have such a requirement and was not identified
asalow rainfall state, EPA assumed the cost of runoff diversion, consistent with Options 2 or 4, would be

incurred at sites in that state when cal culating the costs of those options.

4.1.2.5 Accounting for Region-Specific Cost Factors

EPA makes one final adjustment to site costs, using cost factors from R.S. Means (2000) to
account for the fact that costs in states vary from the national average. R.S. Means data, for example,
indicate that costs of construction are 80 percent of the national average in Alabama, but 113 percent of

the national average in California. For each state, al site costs are adjusted by that state’ s cost factor.



4.1.2.6 Adapting Engineering Costs For Use in the Economic Models

In summary, EPA calculates the costs of installing an ESC at a site that is characterized by state,
size, type, and environmental conditions and uses these costs to develop appropriate design and O& M
costs. The Agency then uses the number of like sites in each state to calculate total installation, design,
and maintenance costs for that type of site. Finally, EPA aggregates the site costs into size and type
categories to create an estimate of total installation, design, and O& M costs for each state by size of site
and type of land use. See the Technical Development Document (U.S. EPA, 2004) for more detailed

information on these calculations.

Thus, EPA’s engineering costs are initially developed as total costs on a per-state basis for up to
24 in-scope models per state based on four land use types and six site sizes (0.5-, 3-, 7.5-, 25-, 70-, and
200-acre sites). Dueto data limitations, EPA cannot fully develop state-specific economic models. EPA
does account for state-by-state differences in costs to some extent. For Option 1, in which costs per acre
are relatively low and do not vary significantly by state, EPA calculates the weighted average per-acre
costs by site size and construction type across all states. Options 2 and 4 posed more issues to consider.
Option 2 has two components—inspection and certification and codification of EPA’s CGP. Option 4
has one component—codification of EPA’s CGP. All sites greater than 5 acres would be subject to these
two options, but alarge portion would not be affected by the CGP codification provision. These sites are
in states deemed to have equivalent requirementsto EPA’s CGP (the “equivalent” states). About one-
third of all acreage developed and subject to Option 2 or 4 islocated in equivalent states. Another two-
thirdsislocated in states considered “ nonequivalent” since their requirements do not match EPA’s CGP
requirements. Some analyses of Options 2 and 4, therefore, use two costs—costs per acre developed and
subject to the option and costs per CGP-affected acre. Additionally, for Option 2 only, inspection and
certification costs are calculated over al acres developed and subject to Option 2. No states are
considered to have requirements equivalent to the inspection and certification provisionsin Options 1 and
2. The costs per acre associated with inspection and certification provisions are added to the costs of the

CGP components per CGP-affected acre in the nonequivalent states for Option 2.

Section 4.3.1 discusses the estimates of humbers of acres developed annually. It also presents the

numbers of CGP-affected acres, which are devel oped within the engineering cost models using EPA’s
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assessment of state equivalency and other factors. The average per-acre costs by site size and type of

construction across al developed acres and across CGP-affected acres are presented in Chapter Five.

4.1.3 Overview of the Economic Modelsand Their Use of Engineering Costs

EPA undertakes a number of different impact analyses in this EA, each one measuring a different
aspect of impact that might be associated with options considered for the Final Action. Theseimpacts are
divided into two major groups: impacts on the individual projects and firmsin the C&D industry and
impacts at the national level, including national level costs to industry. See Figures 4-1aand 4-1b for a
diagram of the inputs and outputs for each analysis undertaken in this EA. These figures also show where
outputs from one analysis become inputs to another. The following discussion highlights the various

analysis components illustrated in Figures 4-1aand b.

These analyses are dl standard analyses EPA has used many times before to analyze other EL Gs.
The project-level analysis uses cash flow modelsthat are similar to EPA’s analysis of enterprisesin the
EA for the Concentrated Animal Feeding Operations ELG (U.S. EPA, 2002b). The firm-level analyses
are similar to those used for the Metal Products and Machinery ELG (U.S. EPA, 2003), and EPA’s partial
equilibrium modeling approach is consistent with approaches used to analyze the Iron and Steel ELG
(U.S. EPA, 2002c). None of the modeling approaches has changed substantially from proposal, but EPA
has described more clearly how the models fit into systems of models and has named those systems to

provide more clarity.

4.1.3.1 Industry-Level Analyses
EPA undertakes two analyses at the industry level—an analysis of impacts on C&D projects and

an analysis of impacts on C&D firms (see Figure 4-1a). The methodologies for these industry-level

analyses are presented in Section 4.2.
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Outputs:

Cost Input: Project Level: A in asking price
C&D Project A in profitability
/ Cost | t
a\;?zr:%? griferstx Model System multiplier for opportunity & interest o2 Anpu #
C&D/PrMS multiplier for total price increase
over project cost Cost Input p
B "

Outputs:
A in financial ratios
Cost Input: - # of firms in financial distress
Firm Level: .
average $/acre x - # of potential employment effects
acres/start x Ca&D Firm ratio of compliance cost to assets
# of starts Model System (barrier to entry analysis)
C&D/FrMS ratios of costs to revenues

(small business analysis)

Figure 4-1a. Industry-Level Analysis
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Figure 4-1b National-Level Analysis
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41311 C&D Project Model System

EPA’s C&D Project Model System (C&D/PrMS) is composed of a various models representing
C& D projects (the model projects), each simulating the cash flow of a C& D project for a certain site size
and land use type. The cost inputs to the C& D/PrMS are the per-acre costs by land use and project size.
These costs are derived by dividing the costs estimated by EPA engineers by the estimated numbers of
acres developed annually and subject to the options, averaged across the 50 states as described in Section
4.1.2.6. When EPA inputs these costs into the C&D/PrMS, it can compute impacts for awide variety of
construction projects. For each type of construction project and each site size, the project cost per acreis
input into amodel that simulates all of the construction costs for that model project. EPA develops atotal
of 24 model projects. These projects match the four land use types and six site sizes (0.5-, 3, 7.5-, 25-,
70-, and 200-acre sites) used in the engineering models, as described in Section 4.1.2.6.2 EPA also
develops an additional, simplified highway construction project model.

The per-acre costs are multiplied by the acreage associated with the site size (e.g., 7.5 acresisthe
acreage at a 7.5 acre site) to estimate a cost per site. The increased cost affects other cost itemsin a model
project. These effects can be measured as either a change in the builder’ s asking price for a new house or
achange in the profitability of the project. The model aso outputs multipliers that are used in other
analyses. These multipliers can be used with the cost per acre to create 1) the costs per acre plus
opportunity and interest costs per acre (costs associated with self-financing or loans due to increased
compliance costs) and 2) costs per acre plus al additional components (opportunity costs, interest costs,

profit, and overhead) that contribute to the final asking price changes.

Section 4.2.1 provides more detailed information on how the engineering costs are used to
determine impacts on projects. This section includes a description of the C& D/PrM S and the model
projects, the C&D/PrMS analysis methodology, data sources, and assumptions used in the analysis. The
project-level results are presented in Chapter Five, Section 5.3.

*The 0.5-acre site size is no longer used in the analysis because none of EPA’s final options apply to sites
of less than an acre, leaving 20 active model projects.
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41312 C&D Firm Model System

EPA’s C&D Firm Model System (C&D/FrMS) is composed of a number of model C&D firms.
Each model simulates the income statement and balance sheet for a C&D firm of a certain size (measured
as numbers of starts or units per year) and land use type. The cost inputs to the C& D/FrM S are the per-
acre costs calculated for developed acres (Option 1 and inspection and certification component of Option
2) or CGP-affected acres (the CGP component of Options 2 and 4) (see Section 4.1.2.6). EPA breaks out
costs to estimate costs per acre across states deemed not to have requirements equivalent to Option 4 or
the CGP component of Option 2. Acres developed in nonequivalent states are used with these costs.
Acres developed in all states that are subject to the options are used to analyze Option 1 and the
inspection and certification requirements of Option 2. This approach allows EPA to better estimate the
number of firms that might experience financial stress under Option 2 or 4, depending on whether they

are located in a high-cost or low-cost state.

The costs are used by the C& D/FrM S to compute impacts at the level of the construction firm.
Costs per acre by site size are multiplied by the number of acres per construction start and the number of
starts assumed for each model firm to estimate a compliance cost for each firm. Each of the four types of
firms (single-family, multifamily, commercial, and industrial construction firms) are investigated (a
highway construction firm model is aso developed). The firm costs are used in the C& D/FrMSto yield
information on changes in firm-level financial ratios. These changes are then used to determine numbers
of firmsthat could experience financial stress as aresult of incremental option costs and numbers of
employees at firms potentially experiencing financial stress. These costs can also be compared to total and
current assets of the model firms to determineif abarrier to entry by new firms might be present. Later,

in Chapter Six, these firm-level costs are also used to determine impacts on small businesses.

The detailed methodology for the firm-level analysisis provided in Section 4.2.2. This section
includes a description of the model firms, the C& D/FrM S analysis methodology, data sources, and
assumptions used in the model firm analysis. The firm-level analysis results, including those from the
economic achievability, barrier to entry, firm financia stress, and employment effects analyses, are
presented in Chapter Five, Section 5.4.
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4.1.3.2 National Level Analyses

The methodol ogies for most of the national level analyses are discussed in detail in Section 4.3
and areillustrated in Figure 4-1b. They are divided into several types:

. An approach for estimating national compliance costs to industry.

. An analysis of theimpact on consumers driven by the potential for price increases for
single-family homes.

. Analyses using partial equilibrium market models, including those estimating impacts on
the 1) national housing market, 2) regional markets, and 3) the national economy as a
whole. These form three modules of EPA’s C& D Partial Equilibrium Modeling System
(C&D/PEGMMS).

. An approach for estimating government impacts.

The methodology for estimating total social costs of the options under consideration (which
include compliance costs, costs to governments, and net 1osses to the national economy) is discussed in
Chapter Eight.

41321 Total Compliance Cost M odel

To compute the total compliance costs to industry, EPA uses the average cost per acre computed
across all developed acres subject to the options (by land use type and project size), adjusted by the
opportunity and interest cost multipliers calculated by the C& D/PrMS. These costs are multiplied by the
number of acres estimated to be developed annually by project size and land use type. When these costs
are aggregated, EPA determines the total cost to the construction industry of each option under
consideration. EPA’s Total Compliance Cost Model also calculates costs by industry sector. Thetotal

cost or thetotal cost by sector becomes an input to many of the remaining national-level analyses.

The detailed methodology is presented in Section 4.3.1. National compliance cost estimates are
presented in Chapter Five, Section 5.5.
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41322 Consumer Impact M odel

The Consumer Impact Model divides the average cost per acre for each site size in the single-
family land use type by the number of lots per acre assumed. These costs are adjusted by the total cost
multiplier, calculated by the C&D/PrM S, to judge the impact of the increase in residential housing price
on an individual home. The model calculates the change in income that would be needed for a
homebuyer to qualify for a home mortgage at the new price. It aso calculates the number of households

that no longer qualify for a house at that price, assuming standard lending practices.

The detailed methodology and the data used to create the Consumer Impact Model are presented
in Section 4.3.2. Results of the analysis are presented in Chapter Five, Section 5.6.

41323 C&D Partial Equilibrium Market Model System

EPA undertakes an analysis of 1) the national housing market and 2) aregiona-level analysis of
the markets for single-family, multifamily, commercial, and industrial construction, using partial
equilibrium models of these markets. EPA also determines the net economic impactsin the overall U.S.
economy. These analyses are incorporated into three modules that constitute EPA’s C& D/PEGQMMS. The
first module, the National Housing Model, uses the total costs for the single-family sector, which is output
from the Total Compliance Cost Model. The second module, the Regional Market Modeling Module,
uses the state-by-state compliance costs per acre for each sector. State-by-state per-acre costs are
calculated by dividing the total costs estimated for each state by the estimate of acreage devel oped
annually in each state. These two items (costs per state and acres per state) are part of the engineering
outputs described in Section 4.1.2 and the Technical Development Document (U.S. EPA, 2004). The last
component of the C& D/PEgMMS is the Net Economic Impact Model. This module is discussed in more
detail in Section 4.1.3.2.4.

The detailed market model methodol ogies are presented in Section 4.3.2. In addition, the section

includes a description of data sources and assumptions used in the market models. The market modeling

results are presented in Chapter Five, Section 5.6.

4-12



41324 Net Economic Impact Model

Compliance costs have aripple effect on the U.S. economy, resulting in both positive and
negative impacts on production and employment in various sectors, both inside and outside of the C&D
industry. The third module of the C& D/PEQMMS, the Net Economic Impact Model, uses the results of
the partial equilibrium models described above. These results are expressed as changes in industry
output, which are used with economic input-output multipliers developed by the Bureau of Economic
Analysis (U.S. Department of Commerce, 1996) to estimate the broader effectsin the U.S. economy.
Where EPA has calculated results for both the national level and regional levels (housing sector only), it

uses the national-level results, since the regional-level data are more limited in scope.

Economic multipliers indicate the degree to which declinesin construction activity will have a
ripple effect, causing declines in employment in the construction industry and declines in output and
employment in other industry. Meanwhile, other parts of the economy (e.g., suppliers of ESCs) gain
output and employment. The impacts of compliance are, therefore, measured as both gains and losses in
output and gains and losses in employment across the national economy. These gains and |0sses generally
balance, but some overall loss to the national economy does occur. This overall lossis called the
deadweight loss, which contributes to the overall social cost of aregulation. The outputs of the Net
Economic Impact Model are the change in employment and output in the national economy and an
estimate of the deadweight |oss.

Section 4.3.4 provides a detailed description of the methodology used to estimate the net
economic impacts. In this section, EPA also discusses the approach for ng regional impacts on the
economy and explains why it did not develop a methodol ogy for assessing impacts on international trade.

The results of the national economic impact analysis are presented in Chapter Five, Section 5.7.

41325 Government Impact Analysis
EPA estimates government impacts using costs that were derived separately from the costs

discussed in Section 4.1.2. EPA develops government costs by estimating the costs associated with

establishing or modifying permitting programs to reflect any requirementsin the Final Action and new or
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increased costs related to permit processing. To these costs, EPA adds an estimate of the costs various
levels of government will incur by complying with the options under consideration (governments at all
levels undertake construction projects). See EPA’s Technical Development Document for the proposal
(U.S. EPA, 2002d) for more information. The total costs to government are the administrative costs of

permitting and other activities and the compliance costs estimated to apply to government.

Section 4.3.4 presents the government impact analysis methodology. The results of the

government cost impact analyses are presented in Chapter Five, Section 5.8.

41.3.2.6 Estimate of Social Costs

Thefinal analysis EPA performs using the cost inputs cal culates total social cost. The total social
costs are derived by adding the total compliance costs to industry, the total costs to government, and the
total deadweight loss (discussed in Section 4.1.3.2.4). The methodology for calculating total social cost
and the results of this analysis are presented in Chapter Eight.

4.2 ANALYSISOF IMPACTSON THE C&D INDUSTRY

This section of Chapter Four presents, in detail, the methodol ogies EPA uses to assess impacts on
the potentially affected C&D industry sectors. The analyses focus on two levels of impacts: the project
level, where increased costs of construction could have the potential to affect either the asking price of
construction or the profitability of that construction, and the firm level, where the aggregate effect of

compliance costs on more than one project could affect the financial health of firms.

These analyses are performed under several different scenarios, reflecting differing assumptions
about who ultimately bears the impacts of the compliance costs. In general, EPA believes that devel opers
and builders faced with an increase in costs due to new ESC reguirements would have an incentive and an
ability to passon al or some of the increased cost to the buyer. (Thisisreferred to as cost passthrough).
The extent to which the costs can be passed through in practice would depend on market conditions. The

demand elagticity of the buyer (i.e., the sensitivity of the purchase decision to incremental changesin
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price) would be influenced by the magnitude of the cost increase relative to the overall cost of the project
and the availability and price of substitutes. Evidence from the literature suggests that in residential
construction, regulatory-related costs are usually passed on to consumers (e.g., Luger and Temkin, 2000).
This general observation was echoed during EPA’ s focus group sessions with members of NAHB.
Similarly, EPA believes demand to be relatively inelastic in the other sectors modeled (multifamily

housing, commercial, industrial).

In the C&D/PrMS analyses, EPA has made two different assumptions concerning the extent of
compliance cost passthrough to buyers. EPA analyzes results under the extreme conditions of zero and
100 percent cost passthrough. This bounding analysis enables EPA to examine the impacts under worst-
case assumptions with respect to builders (zero cost passthrough) and buyers (100 percent cost
passthrough) (see Section 4.2.1.3.2 for more detail). These bounding assumptions are not, however,
expected to be accurate. They are used only to determine the maximum impacts to either industry or
consumers, but cannot be used to determine the impacts to both simultaneously. EPA uses what it
considers to be more realistic assumptions in Section 4.2.2 for the firm-level analysis, in which alarge
portion of costs are assumed to be passed on to consumers. The results of this analysis at the firm level
are also compared to those estimated assuming zero cost passthrough. In Section 4.3.2, where the effects
on construction markets are investigated using partial equilibrium models, EPA uses the analyses to
determine the “share” of the compliance cost burdens falling simultaneously on industry and consumers.
A more detailed discussion of cost passthrough assumptions can be found in the Economic Analysis of
the proposed rule (U.S. EPA, 2002a).

4.2.1 Methodology for Estimating I mpactson C& D Projects

EPA has analyzed the impacts of the options considered for the Final Action by developing
financial models of representative C&D projects. These models evaluate whether the additional costs of
complying with the options would make the project unprofitable and vulnerable to abandonment or
closure or, alternatively, determine the magnitude of price increases that consumers of construction
products might face. In the absence of an industry survey, the economic models are based on EPA’ s best
available data and assumptions concerning construction project characteristics. They are designed to

depict, with reasonable accuracy, the change in cash flow for typical projects resulting from compliance
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with the requirements of the options considered. They also reflect the range of C&D projects generally
undertaken by industry participants.

The following sections discuss

. The development of the basic structure of the C&D/PrM S, which comprises the project
financial models (Section 4.2.1.1).

. Theinputsto the C&D/PrMS and EPA'’ s rationale for the selection of the component
model projects (Section 4.2.1.2).

. A detailed discussion of the baseline financial conditions that are output by the
C&D/PrMS, with an example of how the modeling system incorporates compliance costs
and calculates impacts (Section 4.2.1.3). This latter presentation is based on a
hypothetical compliance cost, not an actual compliance cost for the sample financia
model. Actual compliance costs (and results) are only shown in Chapter Five (the results
chapter).

4.2.1.1 Development of the Model Structure

The following sections describe the devel opment of 24 model building projects (along with a
simplified nonbuilding construction model). First, EPA discusses the choice of model project types and
sizes. EPA then provides a general overview of how the model projects calcul ate the impacts of the
options under two cost passthrough scenarios. The section then provides a detailed description of basic

assumptions and data used to develop the general internal structure of each group of models by land use

type.

42111 Selection of Model Project Typesand Sizes

Prior to devel oping either the engineering or economic models, EPA selected model project types
by analyzing data on the output of the C&D industry. The industry output reflects both the diversity of
the industry and the diversity of the U.S. economy. To illustrate this diversity, EPA notes that the Census
of Construction (U.S. Census Bureau, 2000c) assigns construction projects to one of 17 building and 32

nonbuilding construction categories. In terms of economic value, building construction projects
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accounted for $371.4 billion (97.3 percent of total construction revenues) in 1997, while nonbuilding

construction projects accounted for only $5.9 billion (1.5 percent).?

The largest single category of construction activity was single-family home construction,
accounting for $150.5 billion (39.4 percent of the total). This category was followed by office buildings
at $40.3 billion (10.6 percent of the total), all other commercial buildings at $36.5 billion (9.6 percent of
the total), manufacturing and light industrial buildings at $26.2 billion (6.8 percent of the total),
educational buildings at $25.1 billion (6.6 percent of the total), and multifamily housing at $19.6 billion
(5.1 percent of the total). Based on thisreview, EPA developed engineering and economic models for
four types of development projects that reflect the range of projects undertaken by the industry and that
would fall within the scope of the Final Action. These projects included:

. A residential development of single-family homes

. A residential development of multifamily housing units
. A commercia development (enclosed shopping center)
. Anindustrial development (industrial park)

Furthermore, for each class of project, EPA developed engineering and economic models that
correspond to arange of project sizes. In each case, there are versions of the model for projects
constructed on 0.5 (labeled 1-acre in the model outputs, but not used), 3, 7.5, 25, 70, and 200 acres. The
combination of four project types and six project size classes results in atotal of 24 model projects. As
noted in Section 4.1.2, the engineering costs per acre that are input to the economic models are also
developed for these same 24 projects, although the smallest site sizeis not currently used in the economic

analysis. Thus 20 active models arein use.

These models, however, account for building construction only. Nonbuilding construction
projects are also potentially affected by the options under consideration. As noted earlier, an estimated
$5.9 billion in nonbuilding construction is undertaken each year. Thistotal represents the value of
highway, road and street construction ($1.6 billion); sewage and water treatment facility construction
($1.7 billion); bridge, tunnel, and elevated highway construction ($587 million); sewer and water main

3 In addition, $4.2 billion (1.1 percent of the total) was not specified by kind.
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construction ($211 million); power and communication line and tower construction ($160 million); and
private driveway and parking area construction ($100 million). While considerable in absolute value, such
nonbuilding construction activity represents less than 2 percent of the total value of construction
completed. Estimates of the land area devel oped as a result of nonbuilding construction activity are not

available.

EPA has not developed engineering costs applicable to nonbuilding construction projects, due to
the diversity of the activities covered under this category and the relatively small share of overall
construction activity it constitutes.* EPA, however, has developed a reduced-form model project for
highway construction that operates outside the C& D/PrM S and has analyzed the likely magnitude of the
costs and impacts using this highway model. EPA believes impacts on other linear projects, such as those
for power and gas line installations, would be of similar magnitude. A description of the highway model
analysisisincluded with the descriptions of the four types of building construction model projects later in

this section.

42112 Overview of EPA’s C& D/PrM S Approach

EPA’s models for the 24 building projects that comprise the C& D/PrM S establish the baseline
financia conditions for each representative project by type and size and assess the significance of the
change in project cash flow that results from the incremental compliance costs. The two measures output
by these models are changes in price (derived when EPA uses the assumption of 100 percent cost
passthrough) and changes in profitability (derived when EPA uses the assumption of zero cost
passthrough). EPA can also estimate the number of projects (if any) that become unprofitable under the
latter scenario. Each project’sfinancia characteristics are based on best available data and reasonable
assumptions about development activities and project financing. Two other outputs cal culated within
each model project are multipliers that allow EPA to calculate costs per acre plus additional costs, such as

interest and profit, that contribute to the increase in the price of a unit of construction.

4 The national costs of the Final Action, however, do account for the costs borne for these types of projects.
See Section 4.4.
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Asexplained in Section 4.2.1, the use of two cost passthrough scenarios alows EPA to show the
impacts under worst-case conditions for builders (zero percent cost passthrough) and worst-case
conditions for buyers (100 percent cost passthrough). Under the 100 percent cost passthrough scenario, a
fixed percentage is assumed for the developer-builder’ s profit margin and the model calculates the final
sales price that each buyer would be asked to pay after the compliance costs have been passed through.
Under the zero cost passthrough scenario, the developer-builder’ s profit under baseline conditionsis
reduced by the compliance costs under each regulatory option. The sales price of each housing unit

remains the same. Section 4.2.1.2 contains further details on the assumed profit levels and other inputs.

The nonbuilding project model, which represents a major highway project, isasimpler model.
This model establishes an average cost per mile of construction. It aso estimates the worst-case
compliance costs. Worst-case compliance costs are cal culated by multiplying the number of acres
developed in amile of highway construction—210.67 acres—by the worst-case cost per acre for a 7.5-acre
project among the other construction industry sectors. The 7.5-acre sizeis the model size closest to the
estimated acreage developed in amile of highway construction. The model then compares these costs to
the baseline cost of constructing that mile of highway. All impacts are assumed to fall on the project
(zero cost passthrough).

The following section discusses each of the four building project models and the highway model

in more detail .

42113 Detailed Description of Model Projects

To develop the model projects, EPA focused first on the single-family residential model project.
As noted above, single-family residential construction represents the highest value category of
construction, and information about the C&D process for single-family homesis readily available.> EPA
was able to develop arelatively detailed model for single-family development and then adjusted the

model parameters as appropriate to reflect differences in the other project categories. In general, EPA

5 EPA was, for example, able to obtain input data for the single-family residential model from
representative members of NAHB. Input from NAHB enabled EPA to identify cost elements associated with each
stage of project development.
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believes that projectsin the other categories follow a similar development path and has, therefore, used

the same general structure for all of the models.

Because many of the data elements and modeling assumptions are based on the single-family
residential model, thismodel is discussed in detail below. Many of the assumptions and data elements
defined for this model were applied directly to or modified only slightly for use in the other models. The
discussion of the other three project types focuses primarily on those assumptions or methods that differ
from assumptions or methods employed in the single-family residential model. EPA’s simplified
highway model project, which does not follow the form of the other four model types, is aso briefly
discussed.

Residential Single-Family Development

The model single-family residentia project, or site, is assumed to be an undevel oped parcel zoned
for single-family residential housing. The number of housing units built depends on the size of the model
project. The location of the site is unspecified and, for this reason, EPA has used national-level data
wherever possible. In this case, the site is assumed to be controlled by a devel oper-builder (sometimes
referred to in the industry as a merchant builder or operative builder). The developer-builder is
responsible for all aspects of the project, from land acquisition through permitting, subdivision of the
parcel, installation of any ESCs, and construction and marketing of all completed housing units. EPA
recognizes that there are many variations on how a particular site is devel oped, but believes thismodel is
representative of alarge number of the projects undertaken each year in the United States.® In effect, this
assumption focuses the impacts of the action on a single business entity. The estimate of impactsis,
therefore, somewhat higher than if EPA had assumed that compliance costs might be shared between a

developer and abuilder.

& Other common scenarios involve the developer selling all or some of the finished lots to builders. The
developer will not necessarily retain lotsin the development to complete and sell.
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The starting point for the project is the acquisition of the parcel, which is assumed to be
purchased or optioned from another landowner.” The C&D process, as modeled, is assumed to proceed

through three phases, characterized as follows:

. L and acquisition—The devel oper-builder puts together the necessary financing to
purchase the parcel. When lenders are involved, they may require certain documentation,
such asfinancial statements, tax returns, appraisals, proof of the developer’s ability to
obtain necessary zoning, evaluations of project location, assessments of the capacity of
existing infrastructure, letters of intent from the city/town to install infrastructure, and
environmental approvals. To satisfy these factors, the developer might incur costs
associated with compiling this data.

. L and development—The devel oper-builder obtains all necessary site approvals and
prepares the site for the construction phase of the project. Costsincurred during this
phase include soft costs for architectural and engineering services, legal work, permits,
fees, and testing; and hard costs, such asland clearing, installing utilities and roads, and
preparing foundations or pads. The result of this phaseisalegally subdivided parcel with
finished lots ready for construction.

. Construction—The devel oper-builder undertakes the actual construction of the housing
units. A substantial portion of thiswork could be subcontracted to specialty
subcontractors (e.g., foundation, framing, roofing, plumbing, electrical, and painting
subcontractors). Marketing of the development generally begins before this phase, thus
the devel oper-builder could also incur some marketing costs during the construction
phase. Housing units can come under sales agreement at any time prior to, during, or after
completion of construction.

While the length of each phase and the overall length of the project can vary considerably, EPA
assumes, for modeling purposes, that 48 months are needed from acquisition of the parcel through
development and construction. Focus groups arranged by NAHB in Dallas provided estimates that
ranged from 13 to 63 months. EPA acknowledges there will be wide variation in the duration of each
phase—Iland acquisition, development, and construction—and the duration of the whole project. Severa
commenters noted that the three-year timeline used in the EA for the proposed regulation was optimistic.
NAHB felt that afour-year time frame was more typical, based on information they had collected. They
al so objected to the concept that a single developer-builder would be involved in all three phases, on
different projects, at the sametime. That assumption was invoked to avoid considering cash flows

through the course of the project. Revenues from sales on one project were presumed to offset costs on

7 Options involve payments from the developer to alandowner to secure the rights to develop the land for a
specified period of time, usually while a more complete assessment of project viability is undertaken.
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another. Commenters noted that such cross-subsidy was unusual. The assumption that other projects are
operating in each phase has been replaced in this analysis by the more general assumption that the builder
has access to working capital sufficient to complete the project. The methods used in this analysis do not

distinguish cash flows through time.

EPA currently lacks detailed data on the exact timing of ESC installation during project
development. NAHB commented on timing, but EPA’s model is simplified and shows al costs coming
into the model in the first year (although opportunity and interest costs are calculated for afour-year
period). In making this assumption, EPA is overstating the magnitude of the true costs incurred, since
costsincurred in the future would have alower present value. EPA assumes that ESCsinstalled to
control runoff during the active phase of construction are put in place early in the devel opment phase and
are maintained throughout the construction phase. Thus, the capital costs for such ESCs would generally
be incurred early in the project, and the structures would be maintained in place for the duration of the
project.® The costs for removing the ESCs would be incurred at project completion. EPA has also used
the simplifying assumption that the costs for all ESCs are incurred at the beginning of the project. EPA
acknowledges that capital costs would actually be incurred after the start of the project and that, asa
result, the costs would be discounted back to their present value. As noted, however, using the assumption

that al costs are incurred in the first year resultsin costs being very slightly overstated.

Additional assumptions and sources for data used in the model project analysis are presented in
this section. Each model project is devel oped using assumptions about the types and magnitude of costs
incurred during various phases of the project, the sources for these funds (i.e., the amounts borrowed
versus the amounts provided from the devel oper-builder’ s equity), and the expected devel oper-builder

profit margins associated with each phase of the project.

Assumptions regarding the various cost elements incurred during each phase of the residential

single-family development are described in detail in Section 4.2.1.2.

8 n practice, some ESCs installed to control runoff during the construction phase are then converted to
permanent BMPs to control post-construction flows. These structures would not need to be removed.
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Residential Multifamily Devel opment

The model multifamily residential development is an apartment building or complex. The project
is assumed to be developed in asimilar fashion to the single-family model development described earlier.
A single developer-builder is responsible for site acquisition, site preparation, construction, and marketing
of the project, and the project proceeds through the same project phases. Comments received on the
multifamily residential model for the proposed rule suggested that three years was too short a period for
the average development. Commenters suggested using nine years. In response, EPA has extended the
project timelineto nineyears. Asin the single-family residential model, EPA assumed that the devel oper
had adequate access to working capital to support the project throughout its duration. Data sources and
inputs specific to the model multifamily development are discussed in Section 4.2.1.2.

Commercial Development

The commercia development is assumed to be an enclosed retail shopping or office area.
Depending on the size of the model project, it could range from a small, stand-alone retail outlet to a
large, enclosed mall or office complex. Aswith the residential projects, a single developer-builder is
assumed to be responsible for site acquisition, site preparation, construction, and marketing of the project.
The project timeline is assumed to be three years from start to finish, and the project is assumed to
proceed through the same project phases. EPA received no comments on this assumption. Similarly, the
devel oper-builder is assumed to have several projects underway to help balance cash flows. This
assumption makes it possible to examine the impacts of athree year project on asingle year’s cash flow
for the affected business. No comments were received on this assumption. Again, the particular data

sources used and inputs to this model project are discussed further in Section 4.2.1.2.

Industrial Development
Theindustrial development is assumed to be an industrial park or a stand-alone manufacturing

facility. Aswith the residential and commercial projects, a single developer-builder is assumed to be

responsible for site acquisition, site preparation, construction, and marketing of the project. The project
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timeline is assumed to be the same as for commercial projects (i.e., three years from start to finish), and
the project is assumed to proceed through the same project phases. EPA received no comments on this
assumption. Similarly, the developer-builder is assumed to have several projects underway to help
balance cash flows. No comments were received on this assumption. This assumption makesit possible
to examine the impacts of athree year project on asingle year's cash flow for the affected business. A
detailed discussion of data sources and inputs, which are similar to those used for the model commercial

development, can be found in Section 4.2.1.2.

Nonbuilding Development

As noted earlier, nonbuilding construction, such as construction of roads, highways, and bridges,
isasizeable activity. Overall, however, construction of this type represents less than 2 percent of the total
value of construction completed each year. To assess the potential impacts of the Final Action on such
activities, EPA has developed amodel highway construction project and used this model to assess the
Final Action’s costs and impacts. EPA believes the model captures and reflects the likely magnitude and

significance of the impacts of the Final Action on the nonbuilding construction sector.

From the highway engineering literature, EPA assumed that the typical four-lane interstate
roadway is configured as follows: two travel lanes of 24 feet each, one 20-foot median between the travel
lanes, and a 10-foot buffer on each side of the highway (Wright, 1996). EPA assumed that the combined
width of the road surface, median, and buffers, 88 feet, represents the typical developed areafor new
highway construction. One mile of new highway would, therefore, represent 10.67 acres in devel oped

area.’

To develop representative baseline costs for the model highway project, EPA examined data from
the Federal Highway Administration’s (FHWA'’s) Highway Statistics publication (FHWA, 2001). Table
FA-10 (Obligation of Federal-Aid Highway Funds for Highway Improvements) of the Highway Statistics

series shows the number of miles, federal funds obligated, and total cost for approved projects

® The disturbed areais 88 feet or 0.0167 miles wide (88 divided by 5,280 feet). One mile of roadway,
therefore, disturbs 0.0167 square miles, or 10.67 acres (0.0167 multiplied by 640 acres per square mile).
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in anumber of highway improvement categories and roadway functional classifications. EPA aggregated
the mileage and cost for new construction, relocation, reconstruction with added capacity, and major
widening for urban interstates and other freeways and expressways. Since highway and road funding can
fluctuate from year to year, EPA estimated the average miles and average cost for the period 1995 to
2000. EPA generated a weighted average cost of $5.4 million per mile (1997 dollars) across al relevant
improvement types and functional classifications.”® EPA related option costs to miles using the maximum
per-acre costs associated with 7.5-acre sites among the other construction sectors. The 7.5-acre site sizeis
closest to the size of the estimated developed areafor amile of highway. Results are presented as aratio
of compliance costs to total construction costs for that mile of highway. Further detail on heavy
construction appears in the EA for the proposed rule (U.S. EPA, 2002a). Theresults of thisanalysis are
presented in Chapter Five, Sections 5.2 and 5.4.

4.2.1.2 Inputsto the Model Projects

Numerous inputs to the model projects are helpful in constructing baseline financial conditions.
As noted above, the representative model building projects take place in three phases: land acquisition,
site development, and construction. The process of obtaining options on land to be developed (a
common, but not universal step that occursin the early stages of development) has been combined with
the land acquisition activities for ssimplicity. Assumptions regarding the various costs that are incurred

during each phase of the project are summarized in Table 4-1.

Overal, EPA has used more than two dozen different modeling parameters, although not all
project types encompass all of these parameters. Because the project location is not specified, national

estimates are used where possible.

For the residential single-family models, EPA turned to data provided by industry. During focus
group meetings in Chicago, participants assisted EPA with identifying ranges for various cost elements

for the hypothetical residential construction project. They also assisted in developing estimates for cost

10v/alues were converted to 1997 equivalents using data from Table PT-1 of the Highway Statistics
publication, “Price Trends for Federal-Aid Highway Construction” (FHA, 2001a).
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items such as raw land, engineering, and construction. Some of the estimates proposed during the
Chicago meetings are used in the model projects, particularly where actual national-level datawas not
identified. These costs could, therefore, reflect market conditions more prevalent in the Midwest. Table
4-2 presents the assumptions used in the single-family residential model and data sources used. Many of
these parameters remain the same in the other three building project model types. Where alternative
assumptions are used for multifamily, commercial, and industrial model projects, they are also shown in
the table. The EA for the proposed rule contains a similar table outlining the data parameters and sources
for all four model project types (U.S. EPA, 2002a). Although NAHB commented on the anecdotal nature
of the focus group data, with the exception of afew parameters, NAHB did not offer alternative data.
EPA acknowledges the data limitations, but believesit has developed reasonable models with the only
data available.

Table 4-1. CostsIncurred at Various Stages of a Residential Construction Project

Project Phase Cost Elements

. Raw land (purchase or option)
Land Acquisition . Interest on land acquisition loan
Opportunity cost of capital

Engineering

Due diligence

Land development
Stormwater controls
Contingency

Impact fees

Interest on development loan
Opportunity cost of capital
Overhead

Development

Lot cost (if sold to abuilder; includes land acquisition
and devel opment costs and profit to the devel oper)
Construction cost

Builder overhead

Interest on construction loan

Opportunity cost of capital

Real estate and marketing fees

Building Construction
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Table 4-2.

M odel Parameters and Data Sour ces

Model Parameter

Source

1,3,75,25  sizeof parcd, in acres EPA assumption
70, and 200
$40,000 cost of raw land, per acre Estimate from Chicago focus groups, based on experience of the
Chicago-area participants.

0.33 sizeof lot, in acres Census Report C25 (Characteristics of New Housing, 1999) reports a
mean lot size for new single-family homes sold of 12,910 square feet,
which represents a density of close to three lots per acre (evenly
distributed with 1/3 acre lots). (The median lot sizeis 8,750 square feet,
which implies adensity of nearly five lots per acre.)

2.67 approximate density (number Calculated based on impervious surface ratios from “ Chesapeake Bay

of lots per acre) Watershed Impervious Cover Results by Land Use Polygons’ to account
for impervious surface area. Thetotal number of lots (density x site size)
isrounded to the nearest whole number.
$2,500 duediligence costs, per acre Based on $100,000 in total due diligence costs for a hypothetical 40-acre
development discussed by the Chicago focus group participants.
Participants considered the costs associated with all necessary
environmental and engineering assessments, usually completed prior to
land acquisition. During these assessments, the devel oper works to
identify any potential future problems or liabilities.
$25,000 land development costs, per lot | Estimate from Chicago focus groups. This figure includes any
construction activities related to land development (e.g., infrastructure
costs).
6%  engineering costs, as percent of | Estimate from Chicago focus groups.
land devel opment costs
10% overhead costs, as percent of Estimate from Chicago focus groups.
development costs
10%  contingency, as percent of land | Estimate from Chicago focus groups.
devel opment costs (before
impact fees)
$15,000 impact fees, per lot Estimate from Chicago focus groups.
7%  red estate and marketing fees, Estimate from Chicago focus groups.
as percent of house sales price
2,310 average square footage of new | From Census Report C25, which states that the average size of new
house single-family homes sold in 1999 and conventionally financed was 2,310
square feet
$53.80 cost of house construction, per From NAHB’s web site, which shows construction costs for a generic
sguare foot single-family house are $124,276. $124,276 + 2,310 sq. ft. = $53.80 per
5. ft. (NAHB, 2001a).
65%  percent of total land cost that a | Loan-to-value ratio as written in the Real Estate Lending Rules.

developer can finance for land
acquisition
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Table 4-2. Model Parametersand Data Sour ces
Model Parameter Source
75%  percent of total development Loan-to-value ratio as written in the Real Estate Lending Rules.
costs that a developer can
finance for this stage
80%  percent of total building Loan-to-value ratio as written in the Real Estate Lending Rules.
construction cost that a builder
can finance
7.5% loan interest rate for EPA estimate.
builder/devel oper
4 term of land acquisition loan, EPA assumption, based on comments received on the EA for the
years (nine years for proposal. Assumes that the land acquisition loan is paid off during the
multifamily; life of the project.
three years for commercial and
industrial)
1 term of development loan, EPA assumption. EPA assumes that the land development loan term is
years equal to the length of the development phase of the project.
(two years for multifamily;
one year for commercial and
industrial)
2 term of construction loan, EPA assumption. EPA assumes that the construction loan term is equal
years to the length of the construction phase of the project.
(six years for multifamily;
one year for commercial and
industrial)
10%  assumed baseline profit on Chicago focus group estimated 12 to 14 percent; 10 percent is an EPA
land devel opment assumption.
10% assumed baseline pre-tax profit | Chicago focus groups estimated 8 to 12 percent pre-tax at time of sale.
on construction R.S. Means also uses 10 percent as a profit assumption in their Cost Data
series.

4.2.1.3 C&D/PrMS Analysis Approach

This section presents an example of the calculation of baseline financial conditions, using the

residential single-family project encompassing a 7.5-acre site. It also presents the results of a sample

analysis using a hypothetical option cost, showing the impact of this cost on the final price of asingle-

family house. In the baseline example, the model project shown defines the baseline financial

performance of the residential subdivision project prior to the promulgation of the Final Action. The

baseline case is assumed to incorporate the costs of full compliance with the existing Phase | and Phase |1

NPDES stormwater regulations. The same sample model is then used to assess the incremental impact of

4-28



additional requirements imposed under a hypothetical option. Results using actual option costs for all 20
active baseline models™ can be seen in the Rulemaking Record (DCN 45023). The results using actual
compliance costs for the options under consideration are not presented here. Summaries of the outputs of
the 20 model projects are provided in Chapter Five. The detailed post-compliance results for each model

project, similar to those shown in the example, can be found in the Rulemaking Record (DCN 45023).

42131 Baseline Model Project Performance

Table 4-3 presents an example of the model project analysis under baseline conditionsin the
column labeled “baseline.” This column represents the financial conditions for the sample model project
before compliance costs associated with option requirements are added. The example of a single-family
construction project on a 7.5-acre siteis used. This baseline example works similarly to the other 19
project models, as shown in DCN 45023. The sample model estimates the final sales price per housing
unit using the assumptions discussed in Sections 4.2.1.1 and 4.2.1.2. The model incorporates built-in
targets for profit margins for both the devel opment and construction portions of the project. The model
a so incorporates other assumptions that affect the target sales price for each unit. Using the assumptions
discussed here, EPA calculates the sales price ($316,628) for each unit.

EPA notes that this price is higher than the national mean sales price for a conventionally
financed new single-family housing unit, which was $234,900 in 2000 (FHFB, 2001). EPA attributesthe
difference to assumptions in the model that could reflect higher-priced housing markets. It also reflects
the four-year time frame during which opportunity and interest costs accrue (a shorter assumed time
frame leads to lower prices). Despite the potential bias, EPA believes that the model is sufficiently well-
calibrated to alow comparison of the impacts of alternative stormwater control costs on the model project
financials. Thissalespriceisalso higher than that calculated by the sample model shown in the EA for
the proposal (U.S. EPA, 2002a). The change in the assumption about length of project (three years was
assumed in the proposal EA and four yearsis assumed here, based on NAHB comments) causes this

increase in the calculated baseline sales price from that shown at proposal.

"Excluding the results models representing sites of less than 1 acre.
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Table4-3. Baseline Model and Illustration of Impact of Incremental Option Requirements
on Model Project Under a Hypothetical Option—2100 Percent Cost Passthrough
Scenario (Engineering costs and results are only examples)

Project Cost Element Baseline Hypothetical Option
Land Acquisition (7.5-acre parcel)
Raw land $300,000 $300,000
Interest on land acquisition $29,955 $29,955
Opportunity cost of capital $16,129 $16,129
Land acquisition costs $346,084 $346,084
Land Development (7.5-acre parcel)
Engineering $30,000 $30,000
Due diligence $18,750 $18,750
Land devel opment $500,000 $500,000
ESC engineering costs $0 $4,928
Contingency $50,000 $50,000
Impact fees $300,000 $300,000
Interest on development loan $130,950 $130,950
Opportunity cost of capital $43,650 $43,889
Overhead® $59,320 $59,645
Land development costs $1,132,670 $1,138,880
Land acquisition + land development costs $1,478,754 $1,484,964
Profit on land acquisition and development $164,306 $164,996
Total—Land acquisition and devel opment $1,643,060 $1,649,960
Construction Costs (per lot)
Finished lot cost $82,153 $82,498
Construction cost $124,276 $124,276
Interest on construction loan $32,082 $32,136
Opportunity cost of capital $8,021 $8,034
Builder overhead® $15,831 $15,857
Total coststo builder $262,363 $262,801
Marketing fees $22,127 $22,164
Profit $31,610 $31,663
House sales price (calcul ated) $316,099 $316,628
Incremental Regulatory Impacts
Change in sales price per lot $0 $528
Costs per lot as % of baseline sales price 0.00% 0.17%
Multiplier® 0.000 2.144

2 Qverhead in the development and construction stages is total overhead (based on 10 percent of development or
construction costs) minus the opportunity cost of capital. This calculation was performed to avoid double-

counting of the opportunity cost.

® [Incremental regulatory costs per lot x number of lots] + [engineering costs]
Source: EPA estimates. Also see Table 4-2 for model parameters and data sources.




It isimportant to note again that while the model recognizes that projects are developed over
time, the model does not fully account for the time value of money. Assumptions have been made
regarding the duration of each stage of development to determine the period for any loans taken on by the
devel oper (to devel op the costs associated with opportunity costs and interest). The durations assumed
are: three years for the land acquisition loan, four years for the development loan, and four years for the
construction loan. These assumptions influence the debt-carrying costs incurred by the developer. What
the model does not account for, however, is the fact that some costs are incurred in years two and three
(e.g., construction costs are incurred in year three). These costs should be discounted back to the base
year, which isthe year the project starts. The discount factors for costs incurred two and three yearsin
the future are 0.873 and 0.816, respectively, assuming a 7 percent discount rate. Any adjustments made
to reflect the time value of money, therefore, would reduce the overall project costs, but only to alimited

degree.

42132 Results of a Sample Model Project Analysis Assuming a Hypothetical
Compliance Cost

Each of the project models incorporates incremental regulatory costs asillustrated in the sample
model within the shaded lines of the column labeled “hypothetical option” in Table 4-3. Asthese costs
are added to the other costs incurred during development, the financing requirements in the devel opment
stage increase. Table 4-3 shows the sample baseline project data and illustrates how the project financias
change in response to the hypothetical regulatory costs associated with Option 1. Note, again, that
although the baseline parameters shown in Table 4-3 are those used to generate the model project results
shown in Chapter Five, the engineering costs and resultsin these tables are included only as examples.
They do not reflect EPA’s actual estimated costs and impacts. Summaries of these actual estimated costs

and impacts can be found in Chapter Five. The actual result spreadsheets (formatted similarly to Table 4-
3 for each of the models) are based on the compliance costs for Options 1, 2, and 4 and are provided in
the Rulemaking Record (DCN 45023).

The incremental controlsfor the 7.5-acre, 20-unit project under the hypothetical option shownin

the example, at a hypothetical cost of $4,928, would raise the calculated sales price for each housing unit
from $316,099 to $316,628, a difference of $528. This represents 0.167 percent of the baseline sales
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price. This pricedifferentia is higher than the cost of the option requirements to the builder by a cost
“multiplier” factor. EPA can estimate this multiplier by dividing the calculated increase in house sales
price (from baseline) by the actual per-lot cost of stormwater controls incurred by the builder. Comparing
the $528 per-lot cost passed on to the buyer in this example with the contractor’s per-lot cost of controls
(i.e., $4,928 divided by 20 lots equals $246.40), EPA estimates atotal cost multiplier of 2.144. EPA uses
asimilar approach to calculate a multiplier that accounts for the opportunity and interest cost components
contributing to the price increase. In the example presented in Table 4-3, al costs are passed through to
the buyer (100 percent cost passthrough). These multipliers are used to add other cost components to the

compliance costs per acre, as needed, in the national-level analyses discussed in Section 4.3.

In Chapter Five, EPA presents a summary of actual results for al regulatory options considered
under both the 100 percent and zero cost passthrough assumptions. Under the zero cost passthrough
assumption, the builder absorbs all of the compliance costs for each lot. Thisimpact isreflected ina
decrease in the builder profit. The asking price of the housing unit remains the same as the asking price
in the baseline.

4.2.2 Methodology for Estimating Impactson C&D Firms

In this section, EPA presents the methodol ogy used to analyze firm-level impacts based on
modeled financial conditions at representative firms in the various C&D industry groups. Section 4.2.2.1
discusses how EPA’s system of model firms (C&D/FrMS) was devel oped, detailing the types and sizes of
model firms EPA selected for usein the C& D/FrMS. Additionally, this section presents an overview of
how the models are used to estimate impacts and describes the data and methods used to construct the
models. Section 4.2.2.2 explains the integration of the compliance costs into the firm models. This
section also discusses EPA’ s methodology for determining impacts on the financial health of firms.
These impacts include firm financial stress, potential employment effects, and possible barriersto the
entrance of new firmsinto the industry. Generally, EPA uses establishment data to construct firm-level
data because EPA’ s data show that in the vast majority of cases, construction firms own only one
establishment (see Chapter Six). For the firm-level analysis discussed in Chapter Four, establishments

and firms are considered essentially the same.

4-32



4.2.2.1 Development of the C&D/FrMS Structure

EPA’s C&D/FrM S comprises 14 model firms—six single-family construction firms, five
multifamily construction firms, one commercia construction firm, one industrial construction firm, and
one highway construction firm (the highway sector model is included within the C& D/FrMS). These
model firms are represented financially using simulated income statements and balance sheets for firms
categorized by size and type of construction. The C& D/FrM S uses these model firms and performs an
iterative calculation with the costs for each of the project sizes affected under the options analyzed. The
following sections 1) discuss the selection of each of the model firms by construction type and size, 2)
present a general overview of how these firm modelsfit into the overall C& D/FrM S structure and what
analyses are performed by the modeling system, and 3) summarize how each model firm’'sfinancial

statements are constructed.

42211 Selection of Model Firm Typesand Sizes

EPA selected model firm types and sizes that correspond with the four major building
construction industry groups (residentia single-family, residential multifamily, commercial, and
industrial construction) along with the highway construction industry group. The sizes of model firms
that could be constructed were based on either 1) the numbers of houses (starts) or units built by firmsin
the single-family and multifamily construction industries, or 2) employment at firmsin the commercial,
industrial, and highway construction industry groups. The difference in the basis for developing model

firm sizes is due to the different types of data available for each industry.

For the single-family and multifamily construction industry groups, EPA used data from the
Bureau of the Census (Rappaport and Cole, 2000), which has financial data available for several ranges of
number of starts or units. Using these data, EPA developed six firm sizesin the single-family sector and
fivefirm sizesin the multifamily sector. For the single-family sector, EPA developed firm models of the
following sizes: oneto four starts, five to nine starts, 10 to 24 starts, 25 to 99 starts, 100 to 499 starts, and
more than 500 starts. For the multifamily industry, EPA developed firm models of the following sizes:

two to nine units, 10 to 29 units, 25 to 99 units, 100 to 499 units, and more than 500 units.
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Data of similar detail were not available for the commercial, industrial, or highway construction
sectors. These latter sectors are represented by one model firm each, based on a median employment size

of 50 to 99 employees (U.S. Bureau of the Census, 2000c).

42212 Overview of the Approach Within the C&D/FrM S

This section provides a general overview of how the C& D/FrM S incorporates the 14 model firms
and how the modeling system uses these model firms to estimate impacts on C&D firms. Further detail

on the construction and operation of the model firmsis provided in later sections.

EPA’s model firms for each size category are constructed with income statements and balance
sheets that EPA believes are representative of typical firmsin the affected industry groups. These income
statement and bal ance sheet financials include the data that are helpful in calculating key financial ratios.

Financial ratio analysisisthe core of EPA’sfirm-level impact analysis. Financia ratios are used
by analysts to provide insight into the general financial health of firms. These ratios could, for example,
reveal whether the firm is overburdened with debt, providing inadequate return on investment, or
suffering from insufficient liquidity. Typical financia ratios use two or more line items from the income
statement, the balance sheet, or both. The net profit (income) after-tax line item from the income
statement, for example, can be used with the net worth (equity) line item from the bal ance sheet to
develop aratio called return on net worth, a measure of whether investment held in the firm (its net

worth) is providing a reasonable return (profit) to the owners or stockholders.

EPA inputs compliance costs to the C&D/FrM S, which changes the values of the financial ratios
calculated from the model firm balance sheets and income statements. In ratios looking at returns, for
example, profits are assumed to decline (due to the imposition of compliance costs), which affects ratios
using profits as a component. The relationships between debt and assets and between total assets and
current assets also change, assuming the firm takes on greater debt to meet option requirements. All of

these types of changes affect the financial ratios that EPA uses to determine impacts.
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The changes that occur in the financial ratios form the basis for three analyses.

. An analysis of the change in financial ratios measured before and after the incorporation
of option costs into each model firm’sfinancia statements.

. An industry-based benchmark approach that EPA uses to estimate the number of firms
incurring a change in financial health that might make them vulnerable to financial stress.
EPA usesthisresult, in turn, to identify the potential for employment effects. Note,
however, that in this analysis, financial stress does not directly imply closure, which is
the most extreme response to financial stress. It indicates only that the firm islikelier to
need to make changes to its operations to accommodate changing business conditions
than a firm not estimated to experience financial stress. Effects on employment will only
occur to the extent that firms downsize or close. Even in the case of downsizing or firm
closure, however, employment effects are likely to result in arelatively rapid shift of
work from one firm to another. Employeesin the C&D industry are quite mobile and
have transferable skills. Firms that remain open might need to add labor to install and
operate ESCs (see Section 4.3.3).

. An analysis comparing compliance costs to assets, allowing EPA to determine if new
construction firms might face barriersto entry.

The first two analyses are undertaken for two cost passthrough scenarios. The focus of the firm
analysisis on the firm alone (impacts on consumers were explored using the C& D/PrM S and will be
further explored in the national-level analyses discussed in Section 4.3). EPA is, therefore, investigating a
cost passthrough scenario in which the firms absorb all of the compliance costs of the options considered
(the zero cost passthrough scenario). EPA is also using a scenario in which the firms absorb a portion of
the compliance costs (partial cost passthrough scenario). In thisway, EPA models a worst-case scenario
(zero cost passthrough) and amore likely scenario (partial cost passthrough). The 100 percent cost
passthrough scenario is not analyzed because complete, or 100 percent, cost passthrough implies no direct

impacts on the firm.

EPA’s partial cost passthrough scenario is based on literature reviews, industry focus group input,
and econometric evidence, which indicate that the level of cost passthrough from firms to customersis
high in the construction industry. EPA used a market model approach to estimate cost passthrough
(i.e., theratio of theincrease in market price to incremental compliance costs) for each of the four
construction sectors analyzed (see Section 4.3.2). EPA’s estimates of cost passthrough using these market
models, range from alow of 84 percent for the industrial construction sector to a high of 91 percent

for the commercial construction sector. The single-family and multifamily construction sectors

4-35



are both estimated to pass through approximately 86 percent of costs (see DCN 45029 in the Rulemaking
Record, which shows the calculation of these results). Assuming positive cost passthrough, builders incur
compliance costs multiplied by one minus the cost passthrough percentage; the remaining costs are passed

through to customersin the form of higher prices.*?

42213 Construction of the Model Firm Balance Sheets and | ncome Statements

This section presents the data used to construct the model firms and discusses the devel opment of

balance sheet and income statement information that characterize the financia conditions of model firms.

Sources of Data for Constructing Model Firms

EPA began the construction of the model firms by identifying data to characterize the typical
financia conditions of model businessesin the C&D industry. These data are used to develop financial
models of a number of representative firms, which in turn are used to analyze the impacts of the

regulatory options on firm financial conditions.

For the residential construction sector, the Bureau of the Census recently published a profile of
the residential homebuilding industry that allows analysts and others to examine firm financial datain
new ways (Rappaport and Cole, 2000). In particular, the study presents firm financial data by size of
builder, where the builder’ s size is defined in terms of the number of housing units completed (previously
such breakdowns were available only on the basis of employment size or revenue size). EPA aso
obtained the average value of construction work (revenues) completed by builders of various sizes, based
on the number of housing units started in 1997 (U.S. Bureau of the Census, 2000c). EPA used these
profiles as afirst step in developing financial snapshots of typical residential home builders, both single-

family and multifamily.

2 Assume, for example, that the market analysis shows that housing prices increase by $0.80 of every
dollar in increased construction costs per unit built. In this case, the cost passthrough is 80 percent. If the Final
Action adds $200 in construction costs per house, the builder incurs impacts from $40 in increased costs not offset
by increased revenues[(1 - 0.8)* $200], while the buyer pays an additional $160 (0.8*$200) for the house.

4-36



The Bureau of the Census’ special study (Rappaport and Cole, 2000) does not cover the
commercial and industrial building construction sectors or highway construction. EPA, therefore, used
1997 Census of Construction data (U.S. Bureau of the Census, 2002b) to provide revenues by

employment size class, the first step in building model firms for these sectors.

The next step involved combining the average construction revenue data for builders with more
detailed financial data on the homebuilding industry from Dun and Bradstreet’ s 1999- 2000 Industry
Norms and Key Business Ratios (D& B, 2000). This document provided data on the balance sheet and

income statement for atypical firm in the following four-digit SIC industry group:*®

. Single-family residential construction (SIC 1531).

. Multifamily residentia construction (SIC 1522).

. Manufacturing and industrial building construction (SIC 1541).
. Commercial and institutional building construction (SIC 1542).
. Highway and street construction (SIC 1611).

The D& B balance sheet and income statement for the typical firm in each industry group were
scaled to the size of each builder in the census profile (for the residential construction sectors) or the 1997

Census of Construction median firm (for the commercial, industrial, and highways sectors).

Development of Balance Sheet and | ncome Statements for Model Firms

EPA used two distinct methodologies for constructing balance sheets and income statements for

model firms: one for single-family and multifamily construction firm models and one for commercial,

industrial, and highway construction firm models.

Table 4-4 illustrates the methodology used to construct the single-family and multifamily firm

models. It presents a sample balance sheet and income statement for amodel firm EPA devel oped to

3 Although most of the data used in this EA is reported on a NAICS basis, the most recent D& B report still
uses the SIC system. EPA believes the SIC-based datafrom D& B can be applied to the corresponding NAICS
industries groups, as there is a high degree of overlap in the industry definitions.
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represent afirm in the single-family residential construction sector that builds 10 to 24 houses per year,
one of 14 such model firms within the C& D/FrMS.

Table 4-4. Model Single-Family Residential Construction Firm Financial Data

Lineltem | Dollars | Per cent
Assets
1 Cash $163,390 11.9%
2 Accounts Receivable $122,199 8.9%
3 Notes Receivable $9,611 0.7%
4 Inventory $417,399 30.4%
5 Other Current $303,438 22.1%
6 Total Current Assets $1,016,037 74.0%
7 Fixed Assets $216,938 15.8%
8 Other Non-current $140,049 10.2%
9 Total Assets $1,373,023 100.0%
Liabilities
10 Accounts Payable $112,588 8.2%
11 Bank Loans $23,341 1.7%
12 Notes Payable $201,834 14.7%
13 Other Current $391,312 28.5%
14 Total Current Liabilities $729,075 53.1%
15 Other Long Term $162,017 11.8%
16 Deferred Credits $10,984 0.8%
17 Net Worth $470,947 34.3%
18 Total Liabilities & Net Worth $1,373,023 100.0%
Operating Income
19 Net Sales $1,987,009 100.0%
20 Gross Profit $453,038 22.8%
21 Net Profit After Tax $23,844 1.2%
22 Working Capital $286,962 --

Sources: D& B (2000); U.S. Census Bureau (200c); CCH (1999)
To construct these data, EPA first obtained the revenue figure (shown as $1.987 million in net

sales) directly from the census profile datafor afirm in the 10 to 24 starts grouping. Next, EPA
calculated the ratio of total assets to revenues (net sales) for the D&B typical firm's balance sheet for SIC
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1531. Thisratio was used to determine total assets (and therefore total liabilities and net worth), using the
census profile value for revenues. The dollar value of the remaining line items were based on their
relationship to total assets, total liabilities, and net worth or net sales, using the percentages in the right
hand column of the table. These percentages were derived from the D& B data for typical firmsin each of

the industry sectors.

In the example shown, the D& B ratio of total assetsto net salesis0.691. Thus, if net salesfor
D&B’stypical firmis $1.987 million, then total assets are $1.373 million ($1.373 million equals $1.987
million multiplied by 0.691). After total assets are estimated, all other asset and liability line items can be
calculated using each line item’ s percentage to total assets, liabilities, or net sales. These percentages
were calculated using the D& B data. In this example, the model firm holds $163,000 in cash, based on
the fact that cash constitutes 11.9 percent of total assetsin the D&B data. This same method was used to
create the balance sheets and income statements for the other firmsin the single-family and multifamily
residential construction sectors. See DCN 45031 for the balance sheets and income statements for all 11
of the residential building construction firm models EPA devel oped.

EPA conducted an alternative analysis to construct models for the commercial, industrial, and
highway construction sectors because available data was limited for these sectors. For each of these
sectors, EPA first determined the employment class corresponding to the median-sized firm in terms of
revenues (U.S. Bureau of the Census, 2000c). This employment class became the basis for a single model
facility for each sector. For each sector, EPA aso identified the aggregate total revenues, employment,
and costs associated with the 50 to 99 employee class of establishments. EPA then divided census total
revenues, employment, and costs by the number of establishmentsin that class, by sector, to characterize
the model firm. Average firm net sales (revenues), calculated in this manner, are used as the starting
point for developing the D& B typical firm balance sheet and income statement. Average revenues and
employment are also used to project the impacts of the options. See DCN 45031 for the balance sheet and
income statements EPA constructed for commercial, industrial, and highway construction model firms.
EPA solicited comments on its use of these median firms for modeling purposes. Although commenters
would have preferred to see impacts on arange of different sized firms, they generally agreed that the

median firm was more representative of existing conditions than the mean firm.
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4.2.2.2 C&D/FrMS Analysis Approach

This section explains the methodol ogies for inputting compliance costs into the C& D/FrMS,
assessing potential regulatory impactsin terms of changesin model firm financia ratios, extending these
measures to the assessment of firm financial stress and any potential employment effects, and determining

the potential for the various regulatory options to create barriers to entry for new firms.

42221 Incor poration of Compliance Costs

EPA estimated engineering compliance costs, based on project size, type of construction, climatic
region, state, and other characteristics (see Section 4.1.2). These costs were provided to EPA economics
staff by EPA engineers and converted to weighted average costs per acre by type of construction (e.g.,
single-family) and size of project (acreage). To determine the costs for each model firm in each

construction sector, EPA converted the costs per acre to costs per firm based on the following formula:

‘ costs per establishment = (costs per acre) x (acres per start) x (starts per establishment) I

The C&D/FrM S applies an interactive process to progress all model firms through a series of

assumptions about project size. This process enables EPA to address each project size for a particular
land use type within each firm model for that particular land use type. In one such iteration, for example,
the C&D/FrM S applies the cost per acre for a 7.5-acre project, multiplying this cost by 0.3 acres per
house and the number of starts (houses) assumed for each specific single-family construction firm model
(the midpoints of the size ranges). In the next iteration, 25-acre project costs are applied. Other iterations
follow accordingly. Once impacts are tallied for each iteration, the C& D/FrM S makes adjustments to
account for the proportion of projects of any one size that are undertaken annually. These adjustments are
discussed in Section 4.2.2.2.3.

For the single-family residential, commercial, and industrial construction sectors, the estimated

number of units started per firm is essentially identical to the number of buildings started. For the

multifamily residential construction sector, however, the Census Bureau reports the number of units
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started, but each building contains a number of units. EPA used the estimate that the average multifamily
building contains 10.8 units, therefore, to convert units started to buildings started (see Section 4.3.1.2 for
adescription of the number of units per building calculation). EPA used the midpoint of each range with
the 10.8 units to estimate the number of buildings. In the 2 to 9 unit size group, for example, EPA
assumed that one building would be constructed, and for the 25 to 99 unit group (midpoint 62), EPA

assumed six buildings would be constructed.

EPA used avariety of sourcesto estimate average acres per start. For single-family residential
construction, EPA based its estimate of acres per start on the median lot size from the Census Bureau's
Characteristics of New Housing report (U.S. Census Bureau, 2000a). For the multifamily residential,
commercial, and industrial sectors, EPA combined data on the typical “building” footprint from R.S.
Means (2000) with the ratio of building footprint to site size from the Center for Watershed Protection
(CWP, 2001) to estimate average acres per start (see Section 4.3.1.2).

For the model highway and street construction contractor, EPA used data on highway
construction costs from the 1995 through 2000 editions of the Federal Highway Administration’s
(FHWA'’s) Highway Statistics publication. EPA also used 1997 Census data (U.S. Census Bureau,
2000c) to construct amodel highway and street construction firm based on median revenues for firmsin
NAICS 234110. To estimate the number of acres devel oped and, hence, total firm compliance costs, EPA
estimated miles of highway constructed per year. It did so by dividing model firm revenues by the
estimated cost per mile constructed, $5.4 million, which was derived in Section 4.2.1.1.3. EPA estimated
that one mile of highway construction involves, on average, 10.67 acres of land (calculated from Wright,
1996).

The compliance costs developed for each model firm were then used to ater the baseline financial

information in the model balance sheets and income statements. The next section discusses financial line

items changes that occurred as a result of the input of compliance costs.
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42222 Financial Ratio Analysis

For each mode firm, EPA examined the economic impacts of each regulatory option on four
different financial ratios: 1) gross profit, 2) current ratio, 3) debt to equity, and 4) return on net worth.
Industry publications cite these financial ratios as particularly relevant to the construction industry (Kone,
2000; Benshoof, 2001). Two of the ratios are based on operating income (gross profit and return on net
worth) and two are based on the balance sheet statement (current ratio and debt to equity).

Few financial ratios, however, have clearly defined critical values that indicate whether afirmis
performing well or poorly. Furthermore, analysts often find that a firm can perform well in one financial
category (e.g., debt management), yet poorly in another (e.g., rate of return). Lacking such hard and fast
rulesfor interpreting financial ratios, analysts tend to emphasize trends over time, comparisons among

competitors, or comparisons between industries, rather than a single critical value for any particular ratio.

An approach EPA has used in the past to analyze impacts from other EL Gs employs Altman’'s Z-
score (Z' or Z") (Altman, 1993). Altman’s Z-score isamultidiscriminant analysis (similar to aregression
analysis) used to assess bankruptcy potential. The Z-score equation analyzes a number of financial ratios,
simultaneoudly, to arrive at a single number to predict the overall financial health of afirm. In effect, it
applies empiricaly derived weights to several financial ratios. Unfortunately, Altman derived the
equation for Altman’s Z using specific data from the manufacturing sector. Altman devel oped two
modified versions of the original model to evaluate privately held firmsin the manufacturing sector (Z')
and the service industry sector (Z”). After careful evaluation, EPA determined that Altman'sZ, Z’, or Z"
should not be used with the construction industry, because the equations Altman devel oped are based on
empirical data specific to the manufacturing and service sectors (Altman, 1993). There many differences
between the ratios and weights used in the manufacturing sector equation and those in the service sector
equation, indicating that the ratios and their weights might be very different for construction sector

eguations.

To contend with the difficulty of judging financial health from several ratios, EPA has chosen
two approaches to assessing impacts on existing firms. The first approach presents the post-compliance
changesin four financial ratios, each considered separately from the others. This method does not

attempt to identify firms that might face financial stress due to the regulatory options considered. The
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second approach compares the changes in the four ratios against ratios considered “low” for each affected
industry sector to determine whether firms might experience financia stress. In thisanalysis, lacking data
on the relative weights of the ratios used, EPA gives each ratio equal weight. EPA averages together the
probability of financial stress, estimated separately for each ratio, at the end of the process. See Section

4.2.2.2.3 for more information on the averaging of probabilities.

Table 4-5 presents the four ratios examined for this analysis and a brief description of each one.
More detailed information on the financial ratio analysis can be found in the EA of the proposed rule
(U.S. EPA, 2002a).

The changesin the financial ratios triggered by compliance costs are also shown in Table 4-5.
Compliance costs reduce gross profit and net profit after taxes. Compliance costs also have an effect on
balance sheet items, but these effects are more complex. EPA assumes that construction costs, including
compliance costs, are typically financed with a short-term construction loan. The value of the loan tends
to be approximately 80 percent of the value of the project, with the developer providing the remainder of
the capital. The loan reduces current assets by the amount of capital the builder isrequired to pay, but
increases noncurrent assets by the total value of the project; total debt isincreased by the amount of the

loan.

EPA provides an example of how amodel’ s financial ratios change from baseline to the post-
compliance scenario. Table 4-6 shows sample results for afirm in the single-family residential
construction industry (SIC 1531) completing between 10 and 24 housing starts per year, based on costs
for 7.5-acre projects. The results are generated under an assumption of zero cost passthrough. Thus, this
table only presents one of the many model results generated by the C& D/FrMS, asit shows only one size
firm and one project size assumption (7.5-acre). Detailed results of each model firm with all project size
assumptions are provided in the Rulemaking Record (DCN 45029). In this example, impacts are most
severe on the return on net worth ratio, a recurring outcome throughout EPA’ s firm-level analysis. Return
on net worth is the most sensitive ratio because it is based on net profit after taxes, which makes up only
1.2 percent of gross revenues for the typical establishment in SIC 1531 (according to D& B data). |mpacts

are much lower on the other financial ratios.
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Table 4-5.

Financial Ratios — Baseline and Post-compliance Equations

Financial
Ratio Baseline Equation Post-compliance Equation
Gross Profit i ;
. . gross profit _ (net sales - operating costs) _ ;
gross profit ratio = el e gross profit ratio = (net sales - operating costs)
net sales
Return on Net _ _
Worth o o 0 net profit after tax return on net worth = (net profit after tax - post-tax compliance costs)
return on net worth = — et worth net worth
Current Retio current ratio - current assets current ratio - (current assets - 0.20 x pretax compliance costs)
current ligbilities current liabilities
Debt debt to equity ratio - total debt debt to equity ratio - (total debt + 0.80 x pretax compliance costs)
Management owner equity net worth
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Table 4-6. Sample Results Showing Impact of Regulatory Options on Financial Performance
for a Single-family Residential Construction Model Firm, with 7.5-Acre Costs, in
the 10 to 24 Housing Units Starts Class

Regulatory Option
| mpact Option 1 Option 2 Option 3 Option 4

Cost Impact

Incremental Cost per Acre per Y ear $113 $616 $0 $505

Incremental Costs per Establishment per Year $14,408 $78,540 $0 $64,388

Impact on Financial Performance

Gross Profit Ratio 0.23% 0.23% 0.23% 0.23%

Percent change from baseline -0.14% -0.75% - -0.61%

Return on Net Worth 0.05% 0.05% 0.05% 0.05%

Percent change from baseline -1.55% -8.43% - -6.91%
Current Ratio 1.39% 1.39% 1.39% 1.39%
Percent change from baseline 0.01% -0.07% - -0.05%
Debt to Equity Ratio 1.92% 1.92% 1.92% 1.92%
Percent change from baseline 0.06% 0.30% - 0.25%

Note: Stormwater control costs reflect a 7.5-acre site.

Source: EPA estimates based on the methodol ogies presented in Chapter Four.

EPA presents the changes in ratios from baseline to post-compliance for the regulatory options

under consideration in Chapter Five, Section 5.4. EPA’s method for comparing the changes in ratios with

industry “benchmarks” to determine financia stressis discussed in the following section.

42223 Analysisof Firm Financial Stressand Potential Employment Effects

EPA extended the model firm framework described above to estimate firm financia stress and the

employment effects that might result from the Final Action.** This section discusses EPA’s

“For the proposed rule, EPA also developed a cash flow model and constructed a statistical distribution of
establishments around each representative model as a check on the financial ratio-based approach to projecting
establishment closure impacts. This cash flow model allowed EPA to estimate the probability that establishments
would have insufficient cash flow to afford the estimated compliance costs. The methods for this confirmatory
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methodol ogy, which is also based on analysis of financial ratios. Results are reported in Chapter Five,
Section 5.4. First, EPA presents information on how it determined the number of affected firms and
employees for thisanalysis. Then the Agency discusses the methodology used to determine financial

stress and potential employment effects.

The options analyzed apply to sites of varying sizes. Option 1 appliesto sites 1 acre or larger,
while Options 2 and 4 apply to sites of 5 acres or larger and Option 3 (no-action option) appliesto all
sites. To accurately reflect the number of entities affected under each option, EPA has adjusted the

closure and employment |oss methodology to account for the number of firms affected.

Inits special study of the home building industry (Rappaport and Cole, 2000), the Census Bureau
estimates that 50,661 single-family builders start between one and four housing units per year, while
12,708 builders start between five and nine units per year. EPA concluded that builders starting fewer
than five units per year were unlikely to disturb an acre of land in only one project. Some commenters
seemed confused by the difference between total land development and disturbed acreage. Generally, the
disturbed acreage will be much less than the total acreage developed. Those who build one to four houses
per year generally build one house at atime, often on nonadjacent lots. Even if they build four houses as
part of one development, four houses are unlikely to disturb an entire acre. Those starting fewer than 10
units are considered unlikely to disturb 5 acres. EPA further concluded that 1,904 multifamily builders
starting between two and nine multifamily units per year are unlikely to disturb more than 5 acres during
agiven project. EA excluded these builders from the universe of firms potentially affected under Options
2 and 4.

EPA aso adjusted the number of firmsto account for equivalent state programs under the CGP
component of Option 2 and Option 4. In the EA of the proposed C& D regulation, the number of acres
affected by each alternative option differed only by the site size. Proposed Option 1 applied to all sites
and proposed Option 2 applied to sites larger than 5 acres. Costs were reduced by the proportion of

analysis are presented in Section 4.3.2.3 of the EA of the proposed rule and the results are presented in Appendix
5A (U.S. EPA, 2002a). EPA did not run this sensitivity analysis for the Final Action because the results of the
sensitivity analysis upheld the results of the ratio analysis and because the average per-acre costs are similar to those
estimated at proposal.
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development sites in states with equivalent regulations. But costs per acre affected used in the firm

impact models were calculated to be the same throughout the country.

There are significant differences in the number of acresincrementally affected by Option 1, the
CGP component of Option 2, the inspection and certification component of Option 2, and Option 4.
Option 1 affects 2.2 million acres, the inspection and certification component of Option 2 affects 1.8
million acres, and the CGP component of Option 2 affects only 1.2 million acres. Option 4 also affects
1.2 million acres. Thisdifferenceisthe result of excluding sites of less than 5 acres and excluding states
that have equivalent state regulations. Few states have provisions analogous to inspection and
certification regquirements, while many have requirements similar to the CGP component of Option 2 and
the requirements of Option 4. Thus, the Option 1 costs are spread across more acres than the Option 4
costs, resulting in divergent costs per acre. Option 2, in asense, combines Option 1 (at sites of 5 acres or
more) and Option 4. Of the 1.8 million acres affected by Option 2, about 0.6 million acres of thistotal are
affected only by the inspection and certification component of Option 2. Spreading the total costs of
Option 2 across 1.8 million acres makes the costs per acre appear lower than those for Option 4, although

Option 4 isidentical to the CGP component of Option 2.

Ideally, the firm impact models would be adapted to account for each state’ s unique situation, but
financial information was not available to devel op state-specific model firms. EPA was, however, able to
accommodate some of the differencesin costs among states. Total counts of construction firms by state
were available (U.S. Census Bureau, 2000). EPA used these data to calculate the number of firmsin
states affected by the CGP component and cal cul ate the nationwide proportion of firms by land use type.
This step further reduced the universe of affected firms from the count of firms that only complete
renovations and disturb less than 1 acre or lessthan 5 acres. EPA used this smaller universe of firmsin
CGP-affected states to cal culate the impacts of Option 4.

Clearly, Option 2 includes the impacts of Option 4. In addition, in-scope sitesin al states would
be affected by the inspection and certification component under Option 2. EPA estimated the costs
associated with the inspection and certification component by subtracting Option 4 costs from Option 2
costs. Asthere are some efficiencies created by implementing inspection and certification and the CGP
components together, this difference was not equal to Option 1 costs. EPA then converted the inspection

and certification component costs to costs per acre, using the total acreage affected by Option 2. The
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Option 2 impacts were calculated in two parts and added together. In one part, EPA tallied firms that
were estimated to experience financial stress under Option 4. These numbers were then added to the
results of the run that incorporated the additional inspection and certification component costs of Option
2. Those firms affected by Option 2, but not Option 4, were affected only by the inspection and
certification component costs per acre of Option 2. The results of these two model runs were added

together to estimate the total impact of Option 2.

Affected employment is determined in the same manner as affected firms. The Census Bureau’'s
study reports the number of employees in each housing unit start category, and these numbers are used to
estimate the numbers of employees affected under each option by subtracting the numbers of employees

in the smaller housing unit start categories to eliminate sites not in scope.

The site size adjustment, used to remove sites less than 1 acre and less than 5 acres, was only
made for the residential construction industry groups for two reasons. First, the Census Bureau’ s special
study, from which EPA identified firms and employment by the number of starts or units, only covers
single-family and multifamily residential construction establishments. Second, EPA believes that
commercial and industrial building establishments are, overall, more likely to disturb 5 acres or more
during the course of each project. Thus, no adjustments were made to the nonresidential building firm
and employment counts on the basis of acreage covered by the options' scopes. Adjustments, however,
were made to account for equivalent state programs. These adjustments were similar to the adjustments

made for residential builders.

Table 4-7 shows the firm count adjustment for each option, based on acres excluded. The first
column in thistable isidentical to the third column of Table 2-14 in Chapter Two. Table 4-7, however,
removes the special trades sector before EPA makes adjustments to firm numbers on the basis of option
scope. In Table 2-14, the option scopes are shown with and without special trades removed. Special trade
contractors are not analyzed in this EA because EPA believes they will not be affected by any of the
options. First, most of the special trade professionals (such as plumbers and electricians) are unlikely to
disturb 1 or more acres of land. These trades were omitted prior to Table 2-14. Second, the 19,771 firms
in the excavation and demolition sectors (shown in Table 4-7), usually act as subcontractors. EPA
believesthat if they do incur compliance costs, they will pass these costs to the general contractor

because subcontractors will note any such regquirements while making their bids. If an excavation
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subcontractor, for example, istold to excavate for a swimming pool, this task is accounted for in the bid.

If the subcontractor istold to excavate a sediment pond, the same reasoning applies.

Table4-7. Number of Firmsin the C&D Industry, Adjusted for Regulatory Option
Coverage
Number of Option 1 Options2 and 4
Firmsin
Analysis Adjust-
Before Site Adjustment ment for 5
Number of Size for 1acre Adjusted acre Adjusted
Industry Firms Exclusions exclusion Number exclusion Number
Single-family
housing
construction 84,731 84,731 (50,661) 34,070 (12,708) 21,362
Multifamily
housing
construction 4,603 4,603 -- 4,603 (1,904) 2,699
Commercia
construction 39,810 39,810 -- 39,810 -- 39,810
Industrial
building
construction 7,742 7,742 -- 7,742 -- 7,742
Heavy
construction 42,557 11,270 -- 11,270 -- 11,270
Special trade 19,771 - - - - -
Total Firms 199,217 148,156 97,495 82,883

@ Previoudly adjusted to remove remodeling establishments and to reallocate land development establishmentsto
the four building construction sectors. See Chapter Two, Section 2.3.5 for discussion of this adjustment. Also,

see Table 2-14.
Figures do not necessarily add to totals due to rounding.
Source: Rappaport and Cole, 2000; EPA estimates.

Table 4-7 also adjusts the number of firmsin the heavy construction sector. The adjusted number
represents the number of firmsin the highway construction portion of this sector, which is the only sector

with enough data for analysis. Although commenters noted that this sector was not analyzed
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in detail, they did not submit usable financial data. EPA discusses potential impacts on the rest of this
sector qualitatively in Chapter Five.

Table 4-8 displays the firm count after adjustments are made for state equivalency. The number
of firmsthat are subject to the CGP component of Option 2 and the requirements of Option 4 is smaller

than the total number of firmsin each industry sector.

Table 4-8. Number of Firmsin the Construction and Development Industry Adjusted for
State Equivalency for the CGP Component of Option 2 and for Option 4

Option 2 (CGP Component) and Option 4
Number of Firms Adjustment for State

Industry in Analysis® Equivalency Adjusted Number
Single-family housing
construction 21,362 (5,212) 16,150
Multifamily housing construction 2,699 (619) 2,080
Commercial Construction 39,810 (11,103) 28,707
Industrial building construction 7,742 (1,947) 5,795
Heavy construction (highway) 11,270 (2,834) 8,436
Potentially affected firms 82,883 61,168

®From Table 4-7.
Figures do not necessarily add to totals due to rounding.
Source: EPA estimates.

To project firm financial stress due to the options, EPA first selected a criterion for determining
when afacility is considered “impacted” by an option under consideration. As discussed earlier, financial
ratios rarely have well-defined thresholds that correlate with financial health or stress. In analyzing
previous ELGs (e.g., U.S. EPA, 2003), EPA has defined the critical value for financial stress as the value
of afinancia ratio that defines the lowest quartile of firms (i.e., the poorest performing 25 percent of
firms). EPA assumesthat afacility isfinancialy stressed if its preregulatory financial ratio lies above the
lowest quartile value, but its post-regulatory ratio falls below the lowest quartile value. According to
D& B, for example, 25 percent of establishmentsin SIC 1531 have a current ratio lessthan 1.1, which
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isit the lowest quartile value. If afirm’s preregulatory current ratio is greater than 1.1, but its
post-regulatory current ratio islessthan 1.1, EPA would classify the firm as potentially financially
stressed, subject to consideration of the other financial ratios, discussed in the next paragraph.

EPA approximated a cumulative distribution function for each financia ratio, using the lower
guartile, median, and upper quartile values from D& B. Figure 4-2 illustrates the current ratio cumul ative
distribution function for SIC 1531 (single-family residential construction). The baseline curve represents
the preregulatory cumulative distribution function. This curve indicates that 25 percent of establishments
have a current ratio below 1.1 (1.1 thus becomes the critical value for determining financia stress), 25
percent of establishments have a current ratio greater than 1.1 but less 1.4 (the median), 25 percent have a
current ratio greater than 1.4 but less than 2.9, and 25 percent have a current ratio greater than 2.9. The
cumulative distribution function is assumed to be identical for each size model firm in the single-family
and multifamily housing sectors, although the values of the balance sheet and income statement line
items, used to calculate the financial ratios, increase with model firm size. EPA also constructed
cumulative distribution functions for the debt to equity and return on net worth ratios. D& B does not
provide quartile values for the gross profit ratio. EPA, therefore, could not use the gross profit ratio in the

firm financial anaysis.

EPA then estimated the post-compliance cumulative distribution function by calculating the post-
compliance quartile values for each financial ratio, using the post-compliance equationsin Table 4-5 and
the estimated compliance costs for the model firm. To estimate the post-compliance financial ratios, EPA
combined relevant model firm line items and each quartile financial ratio values, calculating the value of
other balance sheet line items that would be consistent with each financia ratio value. The current ratio,

for example, is:

. current assets
current ratio =

current liabilities
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EPA calculated the value of current liabilities, consistent with upper and lower quartile val ues of

the current ratio, using the following equation:

estimated current liabilities = —model firm current assets

guartile value of current ratio

For the model firm represented in Table 4-4, current assets are $1.016 million. If the lower
quartile value of the current ratio is 1.1, then current liabilities of $923,600 are consistent with the current
ratio of 1.1 and the current assets value of $1.016 million. The post-compliance value of the current ratio
for this firm would then be calculated by subtracting 20 percent of pre-tax compliance costs from current
assets ($1,016 million) and dividing the resulting value by current liabilities ($923,600).

In the example shown in Figure 4-2, compliance costs decrease the value of the current ratio,
shifting the post-compliance cumulative distribution function to the left. The post-regulatory scenario in
Figure 4-2 is hypothetical and does not reflect actual impacts, which are presented in Chapter Five. DCN
45028 in the Rulemaking Record presents the results of al iterative runsfor all models. Using the post-
compliance curve in this example, EPA estimates that approximately 40 percent of establishments now
have current ratios less than or equal to the critical value of 1.1. In this hypothetical example, therefore,
approximately 15 percent of firmsin this sector might incur incremental financial stress due to
compliance costs (i.e., 40 percent below 1.1 on the post-regulatory curve minus 25 percent below 1.1in

the baseline scenario).

Under each regulatory option considered, compliance costs vary with project size (acreage).
Furthermore, even when project size is held constant, financial stress will vary with model firm size
because the average number of projects undertaken in ayear differs among model firms. Financial stress
also varies with model firm size because different size model firms have different levels of resources
available to absorb compliance costs. To estimate the number of firmsin each sector that would be
financially stressed by an option under consideration for the Final Action, therefore, EPA examined all

combinations of model facility size and project size for each financial ratio.

A firm with afinancial ratio that does not meet the “financialy healthy” benchmark for asingle

measure of financial performance, however, will not necessarily experience financial stress. To assess
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the impacts of the options analyzed, therefore, EPA assumes that the probability of firm stress due to
incremental compliance costsis equal to the average probability of incremental financia stress under each
of the three financial ratios. current, debt to equity, and return on net worth. If the probahility of
incurring incremental financial stress, for example, is 15 percent when observing the change in the current
ratio, 10 percent when observing the change in debt to equity, and 5 percent when observing the change
in return on net worth, EPA calculates that the overall average probability of financial stressis 10 percent
for the sector (the average of 10, 5, and 15). In effect, EPA is giving each ratio equal predictive weight.
Multiplying this probability by the number of firms represented by the model firm used for the analysis,
EPA obtains an estimate of the number of firms projected to experience financial stress due to the option
under consideration for that size project and that size model firm. Intuitively, EPA is making an implicit
assumption that a firm that does not meet a benchmark under one ratio also does not meet benchmarks
under the other two ratios. If afirm isnot meeting benchmarks under multiple measures of financial
health, it is highly likely that the firm will experience financial stress.”> The potential for employment
effects are estimated by multiplying the number of firms projected to experience financial stress by the
average number of employees per firm. Asnoted earlier, however, any effects on the group of employees
identified in this manner are likely to 1) not occur at all or 2) involve fairly quick transfer of workersto
projects managed by other, nearby firms. These firms might need to hire additional labor to comply with

ESC installation and maintenance requirements (see Section 4.3.3).

Finally, to project sector-wide impacts under a specific regulatory option, EPA aggregated the
number of firms expected to experience financial stress and the potential employment effects for all
combinations of model firms and project sizes affected by that option. Numbers of firms estimated to
experience financial stressin a single sector were calculated as a sum of the projected numbers of such
firms under each combination of model firm and project size. The numbers of firms are weighted by the

relative frequency of a particular project size among al projects constructed by the sector. Suppose that

15 A dtrict interpretation of this implicit assumption would result in EPA always selecting the smallest
probability of incremental financial stress from among the three measures. EPA determined, however, that this
method was not analytically desirable because the results would always be determined by the least sensitive measure
of stress. EPA, therefore, selected an average of the three probabilities to measure financial stressrates. Note that,
in reality, afirm might not meet a benchmark under one ratio, but meet one under another ratio. This firm would be
less likely to experience financial stress. It is possible that the set of firms that do not meet the benchmark for the
current ratio, for example, is completely separate from the set of firms that do not meet the benchmark for the debt
to equity ratio. EPA, however, has no information on which to base an estimate of such joint probabilities.
Assuming the sets of firms that do not meet benchmarks are identical under each type of benchmark resultsin a
more conservative estimate of stress.
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in the single-family housing construction sector, for example, the C& D/FrM S estimates that the
incremental probability of financial stressfor firmsin the 25 to 99 start classis 0.8 percent for a 3-acre
project under Option 1. Because there are approximately 3,000 firmsin this start class, approximately 24
firms are expected to incur financial stress. Three-acre projects, however, account for only about 6
percent of single-family construction. Thus, the weighted number of firmsin the 25 to 99 model firm
start class estimated to experience financia stress as aresult of undertaking 3-acre projects under Option
1lis1.4. Similar calculations are performed for all other size model firms for 3-acre projects, and for all
size model firmsfor 7.5-acre, 25-acre, 70-acre, and 200-acre projects. The weighted number of firms
experiencing financial stress for each combination is summed to project total numbers of firms estimated
to experience financial stress under Option 1. In this calculation, EPA also adjusted the universe of

affected firms to reflect the regulatory coverage of each option, as shown in Tables 4-7 and 4-8.

42224 Barriersto Entry Analysis

In addition to having impacts on existing firms, EPA regulations can have impacts on new firms.
In some cases, regulations can have an adverse affect on the ability of new firms to compete with existing
firmsin an industry, reducing the likelihood that new firms will enter the market. These effects are
known as barriersto entry. Barriersto entry are typically assumed to occur if the cost of complying with
aregulation substantially increases the firm start-up costs. If arulemaking requiresthat all facilities
invest substantially in awastewater treatment system, for example, then an entrepreneur might be
discouraged from starting an enterprise. The increased capital cost serves as a barrier to new entry to the

industry.

The situation in the construction industry is somewhat different. Interms of the capital required
to start afirm, the final action has little direct impact. Thefinal action does not require afirm to purchase
and install any capital equipment, and thus the level of capital expenditures required to start up afirm are
not directly affected by the final action.

Landis (1986; see Section 2.4.1.4.2 for details) identifies two significant barrier to entry classes,

specific to the construction industry, that are not related to capital equipment: 1) entry costs to participate

in agiven market (e.g., local development fees or abnormally high land costs) and 2) input cost
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differentials (e.g., the new entrant must pay a higher price for inputs than existing firms). These barriers
to entry, however, also appear to be unaffected by any of the options under consideration. To the extent
that either of these barriers already exist in any given market, they would not be differentially affected by
any of the options considered in EPA’s Final Action.

Asthe model establishment analysis indicates, the options considered might increase borrowing
as firms finance building projects. This could affect a potentia industry entrant indirectly, asthe new
firm might need marginally more startup capital to obtain the somewhat larger short-term construction
loan required to undertake a project. Once again, however, the new entrant would still face essentially the
same requirements that existing firms face to secure aloan. Thus, new entrants should not be
differentially affected by the options considered in such away that they would be unable to compete
effectively with existing firms.

To examine the potential for barriersto entry, EPA calculated the ratio of estimated compliance
costs to each model firms's current assets and total assets. If these ratios are small, then EPA concludes
that the option considered would have little effect on the ability of a new entrant to secure financing for a
project. Notethat inthisanaysis, EPA comparestotal compliance coststo assets. This step probably
overestimates impacts. It ismorelikely that a new entrant would need to provide only 20 percent of the
incremental compliance costs and would obtain the remaining 80 percent from conventional construction

loan financing sources (see Section 4.2.2.2.2), as would an existing firm.

4.3 NATIONAL-LEVEL COSTSAND IMPACTS

This section presents EPA’ s methodol ogies for cal culating national-level costs and impacts.
Section 4.3.1 discusses the methodology for computing national compliance costs. Section 4.3.2 presents
EPA’s methodologies for using partial equilibrium market modeling to measure impacts on the U.S.
economy. The section also presents EPA’s methodologies for 1) measuring impacts on consumers who
purchase single-family housing, 2) determining changesin price and quantity of single-family housing at
the national level due to the options considered, and 3) undertaking aregional market analysis. Thislast
analysis focuses on all four magjor construction sectors (single-family, multifamily, commercial, and

industrial) to determine changes in price and quantity for each sector. Section 4.3.3 presents EPA’s
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approach for calculating net economic impacts on the U.S. economy. This calculation uses the results of
the partial equilibrium models to identify changes in output and employment and to compute a
deadweight loss to society. Finally, Section 4.3.4 presents EPA’ s method for cal culating impacts on
government agencies. The relationships among these analyses can be seen earlier in this chapter in Figure
4-1b.

4.3.1 Methodology for Computing National Compliance Costs

EPA developed per-acre engineering costs (across all acres developed for Options 1, 2, and 4)*°
for four categories of land use (single-family residential, multifamily residential, commercial, and
industrial). Each land use category was a so broken into the various project size categories, as discussed
in Section 4.1.1. To estimate the total national costs of the options to the affected C& D industry groups,
EPA first adjusted the per-acre costs to include opportunity and interest costs, because these are
additional costsindustry will bear implicitly or explicitly (see Section 4.3.1.1). These costs arise out of
the need for firmsto self-finance the incremental project costs (using, for example, working capital)
and/or borrow additional money to cover the added compliance costs. EPA then estimated the numbers of
acres of land developed annually by type of land use and project size (see Section 4.3.1.2). Finaly, EPA
aggregated the adjusted per-acre costs for each option across all acres developed annually by land use
type and project size. These costs were summed to produce the total national compliance coststo

industry of each of the options considered (see Section 4.3.1.3).

4.3.1.1 Calculation of Adjusted Per-Acre Costs That Are Used to Compute National
Compliance Costs

Asnoted in Section 4.1.1.2, the compliance costs developed by EPA’ s engineers do not include a
variety of costs or itemsthat arise during the C&D process. These costs or items include profit and
overhead, and opportunity costs and interest, all of which can add to the price of construction if costs are

passed through to consumers. The latter two costs are costs that industry bears and should be included in

%Option 3 is the no-action option. In general, the analysis of this option is not discussed, asit isidentical
to the baseline analysis.
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an estimate of national compliance costs. Profit, however, does not affect coststo industry. Additionally,
as discussed in Section 4.1, overhead is not affected measurably by the very small, per-project
incremental option costs because most overhead cost items do not change with small, marginal changesin

project costs.

Section 4.2.1 discussed two multipliers that are calculated within EPA’s C&D/PrMS. These
multipliers allow EPA to compute a cost per acre for each combination of project size and land use. EPA
can use either atotal cost multiplier, which includes all components that contribute to a price increase, or
an opportunity and interest cost multiplier, which only includes the opportunity and interest cost
components. EPA uses the project-specific opportunity and interest cost multiplier with the project-
specific, per-acre engineering costs devel oped for each model to produce per-acre adjusted costs (by size
and type of project), which are entered into the National Cost Model.

4.3.1.2 Calculation of Number of Acresby Land Use Type and Size

Aggregate costs to the industry are obtained by multiplying the adjusted per-acre costs (see
Section 4.3.1.1) for each land use type and site size by the number of acres estimated to be developed
each year for each type and sizer” A major step of the national-level cost methodology, therefore, is
estimating the numbers of acres developed by land use type and site size. EPA obtained estimates of the
annual, nationwide number of acres developed from the U.S. Department of Agriculture’s (USDA’S)
National Resources Inventory (NRI). This source does not, however, identify the type of development,

subsequent nature of the land use, or the distribution of acreage by site size.

The following sections describe the four steps EPA undertook to break out the numbers of acres

developed annually by land use type and site size:

In actuality, these estimates of acreage by land use and size were used first to create the per-acre costs,
using the total costs by site and size that are output by the engineering cost models (see Section 4.1.1). Their use, as
described here, allows EPA to return to total costs after the adjustments to per-acre costs are made using the
multipliers. Note that using costs per acre developed and numbers of developed acres would produce the same result
as using costs per acre affected by CGP codification requirements and numbers of CGP-affected acres. For
simplicity, EPA uses the former to compute total costs for all options.
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. Step One—Ildentifying the nationwide number of acres developed annually, based on

NRI estimates.

. Step Two—Distributing the devel oped acreage estimated in Step One across land use
type.

. Step Three—Distributing the acresin each land use type estimated in Step Two across

site size classes.

. Step Four—Adjusting the numbers of acres downwards to account for the regulatory
scope of Options 2 and 4. This section aso presents the numbers of CGP-affected acres
under Options 2 and 4, although they are not used for computing total compliance costs.

43121 Step One—ldentifying Annual, Nationwide Number s of Acres Developed

The NRI, aprogram of the USDA’ s Natural Resources Conservation Service, is designed to track
changes in land cover and land use through time. The inventory, conducted every five years, covers all
non-federal land in the United States (75 percent of the U.S. total). The program captures land use data
from approximately 800,000 statistically selected locations. From 1992 to 1997, an average of 2.24
million acres per year was converted from nondevel oped to developed status (USDA, 2000).

EPA assumes that some of the 2.22 million acres converted from an undeveloped to devel oped
status each year would be exempt from the requirements of any of the options considered, due to the site
size being lessthan 1 acre. Based on the engineering analysis of sites of that size, EPA has reduced the
amount of land subject to active construction controls to 2.18 million acres (U.S. EPA, 2004). Thus, the
2.18 million acres represents EPA’ s estimate of the number of acres that would be subject to Option 1.
EPA made further adjustments, limiting the acreage to land affected under Options 2 and 4, by removing

the acreage associated with sites smaller than 5 acres.

43122 Step Two—Distributing Acreage by Land Use Type
The NRI data are not allocated among the land use types used in EPA’ s analysis. To alocate the

NRI acreage by land use type, EPA estimated the distribution of acres developed by land use type as

follows:
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. EPA obtained data relating to numbers of permitsissued annually for the various land use
types. EPA was able to obtain data on the number of building permits issued per year for
single-family homes and multifamily projects directly from 1995 through 1997 census
data. Estimates of the number of permits for other types of construction were based on
extrapolations of the number of permits derived from older census permit data.

. EPA multiplied the number of building permitsissued annually by estimates of the
average site size for each land use type. This calculation produced an estimate of the
number of acres developed annually by land use type.

. EPA compared the sum of these estimates of acres developed to the NRI estimates of
land developed annually in the United States and adjusted the estimates of acres by land
use type to reconcile any differences. Finally, EPA allocated the total by type of
construction, site size, and region and adjusted each regional value to an integer to ensure
that only whole sites were considered.

Detailed methodol ogies for deriving acreage estimates for each of the mgjor land use
types—single-family residential, multifamily residential, and nonresidential construction—are described in
more detail in the subsections below.*® This section concludes with a discussion of how EPA adjusted the

estimate of acres by land use type to match the total acreage developed according to the NRI data.

Single-Family Residential

Census data from 1995 through 1997 indicate that the number of new single-family housing units
authorized has averaged 1.04 million units per year (see Table 4-9). Asseenin Table 4-10, the average
lot size for new single-family housing unitsis 13,553 square feet, or 0.31 acres (1 acre = 43,560 square
feet). If EPA had used the average ot size, however, the total acreage converted for single-family
residential projects could have been underestimated because this acreage does not include housing
development common areas that are not considered part of the owner’s lot—streets, sidewalks, parking

areas, stormwater management structures, and open spaces.

18 EPA also estimates acres developed for highway and other nonbuilding construction. EPA, however,
includes these acres in the other land use types because no distinct engineering costs were developed for these types
of construction. This approach leads to the implicit conclusion that compliance costs to nonbuilding construction
will be similar to those for building construction.
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Table 4-9. New Single-Family and Multifamily Housing Units Authorized, 1995-1997

All Single-Family Multifamily
Y ear Housing Units Housing Units Housing Units
1995 1,332,549 997,268 335,281
1996 1,425,616 1,069,472 356,144
1997 1,441,136 1,062,396 378,740
1995-1997 avg 1,399,767 1,043,045 356,722

Source: U.S. Census Bureau, 2000b. Series C40 New Privately Owned Housing Units Authorized.

Table4-10.  Averageand Median Lot Sizefor New Single-Family Housing Units Sold, 1995-

1997
AveragelL ot Size Median Lot Size
Y ear (Squar e Feet) (Squar e Feet)
1995 13,290 9,000
1996 13,705 9,100
1997 13,665 9,375
1995-1997 avg 13,553 9,158

Source: U.S. Census Bureau, 2000a. Series C25 Characteristics of New Housing.

To account for this additional acreage, EPA examined data obtained from a survey of
municipalities conducted in support of the Phase || NPDES stormwater rule (U.S. EPA, 1999). This
survey identified 14 communities that consistently collected project type and size data as part of their
construction permitting programs.*® EPA reviewed the permitting data from these communities, which
indicated that 855 single-family devel opments, encompassing 18,134 housing units, were constructed.
The combined area of these devel opments was 11,460 acres, which means that each housing unit
accounted for 0.63 acres (11,460 acres + 18,134 units = 0.63 acres per unit). This estimate (essentially

double the average lot size) appears high and could more than account for the common areas and

® The communities were Austin, TX; Baltimore County, MD; Cary, NC; Ft. Collins, CO; Lacey, WA;
Loudoun County, VA; New Britain, CT; Olympia, WA; Prince George's County, MD; Raleigh, NC; South Bend,
IN; Tallahassee, FL; Tuscon, AZ; and Waukesha, WI.
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developed areas in atypical single-family residential development. On the other hand, the average lot size
alone clearly understates size relative to developed area. To address these issues, EPA averaged the
census national average lot size estimate of 0.31 acres and the Phase |1 NPDES stormwater estimate of
0.63 acres per unit to arrive at an estimate of 0.47 acres per unit. EPA then multiplied the 0.47 acres per
unit by the average annual number of single-family housing units authorized by building permits (1.04

million), arriving at an estimate of 490,231 acres developed annually for single-family housing.

Multifamily Residential

EPA’s calculation of acreage for the multifamily sector required severa steps. First, the Agency
calculated the average number of units per new multifamily building. Then, EPA divided the average
number of units authorized between 1995 and 1997 (356,722, from Table 4-9) by the average number of
units per new multifamily building to estimate the number of sites developed annually. Finally, EPA
estimated the number of acres likely to be developed at these sites.

EPA estimated the average number of units per multifamily building by examining the
distribution of units by unit size classin census data (U.S. Census Bureau, 2000b). The Census Bureau’s
report shows the number of units built annually by building size class (2 to 4 units, 5 to 9 units, 10 to 19
units, and 20 or more units).?’ EPA estimated the number of buildingsin each size class by dividing the
total number of unitsin each class by the average number of units per building for that size class. In the
10 to 19 unit size class for 1999, for example, the total number of units was approximately 94,000 and the
average number of units per building was 14.5, so EPA calculated 6,483 buildings associated with this
size class. After EPA calculated the number of buildings associated with each size class, the number of
buildings estimated in each size class were summed to estimate atotal number of buildings built on
average annually (31,405 buildings). EPA aso summed the number of unitsin each size classto obtain a
total number of units associated with all multifamily buildings estimated to be built annually (338,000
units). EPA then divided the total number of units built annually by the total number of buildings built

annually to estimate the average number of units per multifamily building constructed (338,000 units +

2 The average number of units was derived using data for 1999 and 2000 because data for prior years was
not available at thislevel of building size detail.
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31,400 buildings = roughly 10 units/building).?* EPA divided the average number of units estimated to be
built annually from 1995 to 1997 (356,722 units) by the average number of units per building (10 units),
yielding an estimated of 35,672 sites.

EPA’ s next step was to estimate the number of acres per site associated with the 35,672 sites
developed per year. EPA identified two methods for calculating site size for multifamily devel opments.
Thefirst method allows EPA to extrapolate from living space estimates to footprint size and then to total

site size. The second approach uses data from the 14-community study, cited earlier.

In the first approach, EPA used data from areport by The Center for Watershed Protection
(CWP), which estimated that multifamily buildings occupy an average of 15.6 percent of the total site
(CWP, 2001). EPA assumed that the average-sized multifamily building (10.8 units) has two floors and
that each unit occupies the national average of 1,095 square feet (NAHB, 2002). EPA thus estimated that
the total square footage accounted for by living spaceis 11,826 square feet. EPA assumed an additional
amount of space would be required for common areas. EPA selected afactor of 1.2 to account for
common areas and other non-living space (e.g., utility rooms, hallways, stairways). When EPA
multiplied the living space square footage by the 1.2 factor and divided this number by 2, to reflect the
assumption of atwo-story structure, an estimate of 7,096 square feet (11,826 x 1.2 + 2 = 7,096) was
obtained for atypical building footprint. EPA combined this number with the CWP estimate of the
building footprint share of total site size (15.6 percent) to estimate an average site size of 42,485 square
feet (7,096 + 0.156 = 45,485), dlightly more than 1 acre (1.04 acres).

In the second approach, using data from the 14-community study, EPA identified 286 multifamily
developments covering atotal of 3,476 acres. The average site size, 12.1 acres, is considerably higher
than that obtained above. EPA had no indication that the permits reviewed in these communities were for
projects of alarger than average size. Lacking a clear indication of how to resolve the wide variation
between the two approaches, EPA decided to select the midpoint of the results obtained using the two

methods. EPA has thus assumed that 6.5 acresis the average site size of multifamily projects. EPA

ZEPA uses 10 in this calculation to match the rounding used in the Technical Development Document
(U.S. EPA, 2004). Elsewherein this EA, EPA usesthe more precise 10.8 units per building.
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multiplied this number by the average number of multifamily housing developments authorized
by building permit, 35,672, to arrive at an estimate of 231,868 acres.

Nonresidential Construction

For nonresidential construction, EPA again used estimates of numbers of permits issued annually
and estimates of average site sizes to calculate the number of acres of land developed annually for
nonresidential purposes. EPA, however, lacked current data on the number of nonresidential C&D
projects authorized annually because the Census Bureau ceased collecting data on the number of permits
issued for such projectsin 1995. EPA, therefore, used regression anaysis to forecast the number of
nonresidential building permitsissued in 1997, based on the historical relationship between residential
and nonresidential construction activity (see Section 4.3.1.2). Using this approach, EPA estimates that a
total of 426,024 nonresidential permits were issued in 1997.

In the original census data (U.S. Bureau of the Census, 2000b), the numbers of permits are broken
down by avariety of project types, including commercia and industrial, institutional, recreational,
nonresidential, and nonbuilding, which includes parks and road and highway projects. EPA allocated the
total nonresidential permits to land use categories based on the proportions of such projects in thel997
Census. EPA divided project typesinto commercial and industrial categories because stormwater
management practices for commercia sites generally differ from those for industrial sites. The
commercial category required EPA to combine several census categories. The census categories included
hotels and motels, retail and office projects, and religious, public works, and educational projects, each
with a count of permits.?? EPA combined these categories into a“commercial construction” category
based on engineering judgment that stormwater management practices would be similar across these
project types. When the commercia categories were combined, EPA estimated that 254,566 commercial

permits (59.7 percent of the nonresidential total) were issued in 1997.

2 The commercial category included the following: hotels'motels, amusement, religious, parking garages,
service stations, hospitals, offices, public works, educational, stores, and other nonresidential buildings.
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EPA did not adjust the Census Bureau’ s industria category. Census Bureau data indicated that,
on average, 12,140 permits (2.8 percent of the total nonresidential construction category) were issued for
this group. The remaining 159,318 permits (37.4 percent) covered nonbuilding, nonresidential projects
that include parks, bridges, roads, and highways. EPA accounts for the costs of these latter projects when
it reconciles acreage estimates by land use type with the total NRI estimates of land developed annually

(seelater in this section).

EPA used two approaches to estimate the average acreage developed by commercial and
industrial construction projects. First, EPA reviewed the project size data collected from the 14-
community study referenced earlier (U.S. EPA, 1999). This study identified 817 commercial sites,
occupying 5,514 acres, and 115 industrial sites, occupying 689 acres. The average site sizes, according to

these data, are 6.75 and 5.99 acres, respectively.

Second, EPA reviewed estimates from CWP (2001) on the average percentage of commercial and
industrial sites taken up by the building footprint. These percentages were 19.1 and 19.6 respectively.
EPA then turned to R.S. Means (2000), which identifies the typical range of building sizes based on a
database of actual projects. Table 4-11 showsthe typical size and size range for avariety of building
typesin commercial or industrial categories, according to the R.S. Means data. Based on the data shown
in Table 4-11, EPA believes, generally, that there are more small projects than large ones because the
“typical” sizes are smaller than the average of the low and high ranges. Asaresult, using the datain
Table 4-11, EPA inferred that an assumption of an average building size of 25,000 square feet is
reasonable. This building size, combined with the CWP percentages of footprint to site (which are
dightly more than 19 percent for both commercial and industria sites), implies an average site size of

approximately 3 acres for both commercial and industrial construction.

EPA again found that the data provided in the 14-community study led to a higher estimate of site
size than a method using the CWP data. To reconcile the estimates obtained from the two approaches,
EPA has taken the midpoint of the estimates. For commercial development, EPA assumed an average site
size of 4.9 acres (the midpoint of 6.75 and 3.0 acres) and for industrial development, EPA assumed an

average site size of 4.5 acres (the midpoint of 5.99 and 3.0 acres).
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Table4-11. Typical Building Sizes and Size Ranges by Type of Building

Typical Range
(Gross Squar e Feet)
Typical Size
Building Category/Type (Gross Squar e Fest) Low High

Commercial - Supermarkets 20,000 12,000 30,000
Commercia - Department Store 90,000 44,000 122,000
Commercia - Low-Rise Office 8,600 4,700 19,000
Commercia - Mid-Rise Office 52,000 31,300 83,100
Commercia - Elementary?® 41,000 24,500 55,000
Industrial - Warehouse 25,000 8,000 72,000

2 For purposes of thisanalysis, EPA combines a number of building types, including educational, under the
commercial category.
Source: R.S. Means, 2000.

EPA multiplied the resulting average project sizes by the estimated number of commercia and
industrial permitsto obtain an estimate of the total acreage developed for these project categories. For
commercial projects, EPA estimated that 1.2 million acres are developed annually (254,566 permits x 4.9
acres). For industrial projects, EPA estimated that 54,630 acres are devel oped annually (12,140 permits x

4.5 acres).

Final Allocation of Acres Across All Project Types Using NRI Estimates of Developed Acres

Table 4-12 summarizes the results of EPA’ s bottom-up approach to estimating the number of
acres of land developed across all categories. The overall estimate of the amount of land developed is
2.01 million acres per year. Residential single-family development accounts for 24.4 percent of the total,
multifamily development for 11.5 percent of the total, commercial for 61.4 percent, and industrial for 2.7

percent.
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Table4-12. National Estimates of Land Area Developed Per Year, Based on Building Permit

Data
Permits Acres Developed
Average
Pct. of Site Size? Per cent of
Type of Construction Number Total (Acres) Number Total
Residential Single-family 1,043,045 77.5% 047 490,231 24.4%
Multifamily 35,672 2.7% 6.5 231,868 11.5%
Nonresidential | Commercial® 254,566 18.9% 4.9 1,234,645 61.4%
Industrial 12,140 0.9% 45 54,630 2.7%
Total 1,345,423 100.0% - 2,011,374 100.0%

@ For single-family residential construction, thisisthe average of the average lot size for new construction in
1999 (U.S. Census Bureau, 1999) and the average obtained by EPA (1999). For all other categories, the site
sizes are EPA assumptions based on representative project profiles contained in R.S. Means (2000) and the 14-
community survey conducted in support of the Phase || NPDES stormwater rule (U.S. EPA, 1999). See Tables
4-10 and 4-11.

® A number of project types were grouped together to form the commercial category, including: hotels/motels,
amusement, religious, parking garages, service stations, hospitals, offices, public works, educational, stores, and
other nonresidential buildings.

The estimate of total acreage developed, 2.01 million acres (shown in Table 4-12), can be
compared with the estimate provided by NRI. NRI estimates that atotal of 2.24 million acres are
converted from undevel oped to devel oped status each year. As noted above, some acreage would not be
covered by the options analyzed in this EA because of site size or other waivers. The estimated acreage
subject to Option 1 (the widest scope option analyzed), based on NRI data, is 2.18 million acres (see
Section 4.3.1.2.1).2

EPA considers the estimate of 2.01 million acres, derived on the basis of the site size calculations
that are summarized in Table 4-12, to be close to the 2.18 million acre estimate derived from NRI data.
Areas not accounted for in EPA’ s estimates include those converted as aresult of road, highway, bridge,

park, monument, and other nonbuilding construction projects.* EPA generally assumes that the

2 This s the acreage covered under Option 1, which affects sites of 1 acre or morein size. Estimates of
the acreage covered under Options 2 and 4, which affect sites of 5 acres or more, are made in Section 4.3.1.2.4.

2 As noted above, EPA estimates there are approximately 159,000 such projects permitted each year.
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difference between EPA’s estimate and the NRI estimate can be accounted for by acres of nonbuilding
construction. For the purpose of developing national compliance costs that include costs for nonbuilding
construction, EPA has allocated the entire NRI acreage according to the distribution shown in the final
column of Table 4-13.%

Table 4-13. National Estimates of Land Area Developed Based on NRI Totals

AcresBased on Permits
Data
Allocated NRI Acreage,” Acreage Developed on
Pct. of Technical Development Sites of morethan 1 acre,
Type of Construction Number? Total Document® Option 1
Residential Single-family 490,231 24.4% 540,800 533,781
Multifamily 231,868 11.5% 253,358 250,937
Nonresidential Commercial® 1,234,645 61.4% 1,366,387 1,332,622
Industrial 54,630 2.7% 59,009 57,379
Total 2,011,374 100.0% 2,219,553 2,174,719

@From Table 4-12.

® This column distributes the total acreage (estimated by NRI) to be converted on an annual basis (adjusted for waivers),
according to the distribution by type of development estimated through analysis of permits data.

©U.S. EPA, 2004, Section 4.2.2.2, Table 4-8.

4 A number of project types were grouped together to form the commercial category, including: hotels/motels, amusement,
religious, parking garages, service stations, hospitals, offices, public works, educational, stores, and other nonresidential
buildings.

At each progressively more detailed level of analysis, EPA engineers adjusted the number of sites
s0 that no fractiona sites would be considered. Thus, if EPA allocated 537.7 sites to a state, the number
of sites was rounded to 538 and acreage was adjusted accordingly. EPA’s cost analysisincluded a
number of disaggregations by site size, land use category, state, ecoregion, and hydrologic units. EPA
also rounded numbers of units at each step. Thus, the total acreage differs slightly when different
breakouts are presented. Table 4-13 presents the total acreage estimates that are presented in the
Technical Development Document (U.S. EPA, 2004). In all cases, the acreage estimates shown in the

% This distribution implies that the acres not accounted for by NRI (see Table 4-13) will be costed at the
weighted average cost across the single-family residential, multifamily residential, commercial, and industrial
categories. EPA generally recognizes that this approach implies an assumption that incremental costs for
nonbuilding construction are similar to incremental costs for building construction.
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Technical Development Document are slightly higher than those estimated on the basis of NRI data. See
the Technical Development Document, Section 4.2.2.3 for more details.

43123 Step Three—Distributing Acreage by Project Size

The third step in estimating the national compliance costsis to allocate the number of acresin
each of the four land use categories according to project size. The starting point for this step is the 14-
community study (U.S. EPA, 1999), which collected project type and size data. Table 4-14 shows the
distribution by project size for each land use category. (The information corresponding to site sizes of
less than 1 acre has been omitted). Using this information, EPA calculated the total number of acres by

project type and by project size.

43124 Step Four—Adjusting the Number s of Acres Downward to Account for the
Regulatory Scope of Options 2 and 4.

EPA made further adjustments to the acreage by type and size to account for the differences
between the scopes of Option 1 and Options 2 and 4. The distributions of acreage by project type
presented in Table 4-14 account for all sites greater than 1 acre. The acreage distributions accounted for
at this point, therefore, only apply under Option 1, which covers sites of 1 acre or larger. EPA estimated
the numbers of acres that would be excluded under the site size limitations of Options 2 and 4, which

cover sites of 5 acres or more.

EPA calculated the numbers of acres excluded by project type under Options 2 and 4 by
estimating the acreage in sites more than 1 acre and less than 5 acresin size. The 3-acre size class
represents projects on sites greater than 1 acre and lessthan 5 acres. The acreage associated with this size
class category was subtracted from the matrix of acreage by region, type, and size class. EPA examined,
for example, the 14-community study (U.S. EPA, 1999) and found that 6.1 percent of acreage developed
for single-family housing was assigned to sites in the 3-acre size class (see Table 4-14). Thus 6.1 percent
of the acreage associated with single-family construction is not considered to be covered under Options 2

or 4. EPA made similar estimates of the acreage converted to multifamily, commercial, and industrial
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Table 4-14. Distribution of Permits by Site Size

Per cent Acres Occupied
Site Size (Acres) No. of Permits Acresby Size by Size

Single-Family Residential
3 228 684 6.1%
7.5 138 1,035 9.2%
25 175 4,375 39.1%
70 30 2,100 18.8%
200 15 3,000 26.8%
Tota 586 11,194 100.0%
Multifamily Residential
3 100 300 8.7%
7.5 61 458 13.3%
25 71 1,775 51.7%
70 10 700 20.4%
200 1 200 5.8%
Tota 243 3,433 100.0%
Commercial
3 356 1,068 20.4%
7.5 86 645 12.3%
25 91 2,275 43.4%
70 16 1,260 24.0%
200 0 0 0.0%
Tota 549 5,248 100.0%
Industrial
3 55 165 25.4%
7.5 10 75 11.5%
25 8 200 30.8%
70 3 210 32.3%
200 0 0 0.0%
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Table 4-14. Distribution of Permits by Site Size

Per cent Acres Occupied
Site Size (Acres) No. of Permits Acresby Size by Size

Total 76 650 100.0%
Total
3 739 2,217 10.8%
75 295 2,213 10.8%
25 345 8,625 42.0%
70 59 4,270 20.8%
200 16 3,200 15.6%
Total 1,454 20,525 100.0%

Based on permitting data from the following municipalities or counties: Austin, TX; Baltimore County, MD; Cary, NC; Ft.
Collins, CO; Lacey, WA; Loudoun County, VA; New Britain, CT; Olympia, WA; Prince George's County, MD; Raleigh,
NC; South Bend, IN; Tallahassee, FL; Tuscon, AZ; and Waukesha, WI (U.S. EPA, 1999).

Source: EPA estimates.

uses that would be excluded under Options 2 and 4. Table 4-15 compares the distribution of acreage
by land use type covered under Option 1 with the acreage covered under Options 2 or 4. The table also
presents the distribution of CGP-affected acreage by land use type under Options 2 or 4. This affected
acreage, under the CGP component of Option 2 and under Option 4, is approximately two-thirds

of the total developed acreage. To simplify the calculation for total compliance costs, EPA multiplies
costs per acre developed by the number of acres developed. Multiplying costs per affected acre by the

number of affected acres would yield the same resullt.

The reason that CGP-affected acreage is so much smaller than the total acreage estimated to be
developed annually is that many states already enforce ESC provisions as stringent or more stringent than
the current CGP. Codifying the provisions of the CGP, under the CGP component of Option 2 and under
Option 4, will have no effect on costsin these states. See Section 4.1.2 for adiscussion of how state
equivalency was determined. The Technical Development Document (U.S. EPA, 2004) provides
additional information on the acreage estimates for each state.

4-71



Table 4-15. Estimates of Acreage Affected Under Final Action Options2 and 4
Acreage
Acreage Affected Under
Developed CGP
Per cent Excluded Subject to Component of
Acreage Affected Under Options 2 Options 2 Option 2 and
Type of Construction Under Option 1° and 4°¢ and 4° Option 4°
Residential Single-family 533,781 6.1% 500,985 324,158
Multifamily 250,937 8.9% 228,713 147,810
Nonresidential Commercial 1,332,622 20.4% 1,061,245 686,563
Industrial 57,379 25.8% 42,583 27,545
Total 2,174,719 - 1,833,526 1,186,076

aFrom Table 4-13.

® Based on analysis of site size distributions found in EPA (1999). Due to rounding to whole acres at various parts of
the engineering cost analysis, there are dight differences in the percentage of acreage excluded for multifamily and
industrial construction; see Table 4-14.

“U.S. EPA, 2004.

4 A number of project types were grouped together to form the commercial category, including: hotelmotels,
amusement, religious, parking garages, service stations, hospitals, offices, public works, educational, stores, and other
nonresidential buildings.
Source: EPA estimates.

4.3.1.3 Estimating Total National Costs

To calculate the total national costs of compliance to industry, EPA’ s last step was to multiply the

number of acres by adjusted costs per acre for each of the four land use categories and the size categories

covered by each option (e.g., the 3-, 7.5, 25-, 70-, and 200-acre site sizes under Option 1 and the 7.5-,

25-, 70-, and 200-acres site sizes under Options 2 and 4). Costs for each size and type were added,

producing atotal compliance cost for each option. Costs are also presented by size and by land use type
for each option in Chapter Five, Section 5.1. The spreadsheet that calculates all of these costs is presented
in the Rulemaking Record (DCN 45020).
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4.3.2 Methodologiesfor Measuring Impacts on Markets

EPA uses three complementary approaches to estimate the market impacts of the Final Action.
These approaches are used to evaluate somewhat different measures of impact and are not necessarily
consistent with each other, the C&D/FrMS analysis, or the C& D/PrM S analysis. Two of the analyses treat
the nation as a single market; the third treats each city as a distinct market for C& D products. These three
market models comprise the Consumer Impact Model, the National Housing Market Model, and the
Regional Market Model. Detailed mathematical egquations and data supporting the construction of these
models can be found in the EA of the proposed rule (U.S. EPA, 2002a). Summaries of the results can be
found in the current EA (Chapter Five, Section 5.6), while detailed results are presented in the
Rulemaking Record (DCN 45024).

Thefirst approach, embodied in EPA’s Consumer Impact Model, assumes all of the costs of
compliance with the regulation are passed through to the home buyer. When ahome is more costly,
fewer households are able to qualify for a mortgage to purchaseit. Thischangein market sizeisan
indicator of the impact of the final action (see Section 4.3.2.1).

In the second approach, EPA uses alinear partia equilibrium market model (the National
Housing Market Model module of EPA’s C& D/PEGQMMS), in which the costs of compliance shift the
national single-family housing supply curve. A portion of the increased costs raises the price of new
housing, while the balance is absorbed by the builder (see Section 4.3.2.2).

The third approach (the Regional Market Modeling Module of the C&D/PEGQMMYS) also uses
linear partial equilibrium models, and EPA devel oped four such models for the single-family,
multifamily, commercial, and industrial sectors. For the residential construction sectors (single-family and
multifamily), the Regional Market Modeling Module analyzes 215 metropolitan statistical areas (MSAS),
based on local measures of residential construction activity, to determine changesin prices and quantities.
For the single-family housing market, this model also measures changesin affordability in terms of a
rough Housing Opportunity Index (HOI). HOI isawell publicized measure of housing availability. For
the commercial and industrial construction markets, the model predicts changesin price and quantity
based on the analysis of 52 and 35 MSAS, respectively, due to the more limited data available for these
sectors (see Section 4.3.2.3).
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Each of the three approaches offers a different perspective on the impact of the action on the
various markets for C& D products. The outputs of the National Housing Model and the Regional Market
Modeling modules are also used to determine the net economic impacts on the U.S. economy. See
Section 4.3.3 for adiscussion of the Net Economic Impact Model (the final module of the
C&D/PEQMMS) and its use of the various market model outputs to determine economic output and

employment effectsin the U.S. economy.

4.3.2.1 Methodology for Measuring I mpact on Consumers (Single-Family Housing)

EPA’s Consumer Impact Model uses the total price multiplier from the previously described
C&D/PrMS. Asdiscussed in Section 4.2.1, cost increases at aresidential housing project can translate
into an increase in the asking price of a new home by more than the original cost increase, dueto the
builders’ interest and opportunity costs and a fixed percentage expectation for profit and overhead that
drive an asking price increase under a 100 percent cost passthrough scenario. These simple assumptions
about expected proportionate profit margins, borrowing, and contingencies (discussed in Section 4.1.2)
indicate that added incremental compliance costs are multiplied by afactor of 1.5to 2.1 in thefinal
consumer price. The existence of these multipliersis supported by census data and the housing economics
literature. Luger and Temkin (2000), for example, report a compliance cost multiplier of 2 to 6 times
actual compliance costs. The higher multiplier range reported by Luger and Temkin (2000) could reflect
atight housing market in high growth regions.

In using a cost multiplier in the Consumer Impact Model, EPA is assuming that the entire costs of
compliance are borne by consumers (unlike later sections, in which at least a portion of the costs are
assumed to be borne by the C&D industry). Thisassumption reflects Landis' (1986) and Luger and
Temkin's (2000) surveys that suggest all of the additional costs of compliance with new stormwater
regulations would be passed through to new home buyers in the form of higher prices for a unit of agiven
quality. Thisassumptionsimpliesthat the quantity of new housing built would not change because
demand is driven by demographics more than marginal price considerations (i.e., demand is inelastic),
and competition in supply is limited because of oligopolistic marketsin many areas and infinitely elastic
supply in others. This portion of the analysis is motivated by the observation that an increase in the price

of ahome increases the income necessary to qualify for a home mortgage to purchase the home and,
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therefore, reduces the number of households able to afford it. One measure of the impact of the
regulation is the change in the size of the market (i.e., the number of households that can afford the new

home). Thisisthe basis of EPA’s Consumer Impact Model.

The Consumer Impact Model uses the median house price from the baseline model project for a
7.5-acre single-family development as the baseline price.?® First, the monthly principal, interest, taxes,
and insurance (PITI) payment for the new home is calculated, using the baseline price as a starting point.
In 2000, buyers financed an average of 77.4 percent of the home purchase price at an interest rate of 7.52
percent (FHFB, 2001). EPA assumes a 30-year conventional fixed rate mortgage for ease of calculation.
EPA also assumes amonthly real estate tax rate of $1 per $1,000 of home value and an insurance
payment of $0.25 per $1,000 of home value (Savage, 1999). These assumptions are applied to the home
price calculated for the baseline to derive an estimate of the monthly PITI payment required to purchase a
new home. This monthly payment is then recalculated for each of the regulatory options, based on the
new price derived by multiplying compliance costs per acre by the total price multiplier and adding the

resulting value to the baseline price.

EPA then estimates the difference in the income level necessary for ahomebuyer to qualify to
purchase a house of the price estimated under each of the options. Subsequently, EPA estimates the
number of households that no longer qualify for a mortgage of the size assumed necessary to cover the
new price, using the standard lending practices discussed earlier. Thisanalysisis based on Census
Bureau statistics of household income, from which EPA calculated the number of households represented
a the income qualifying level in the baseline and under each option. EPA calcul ates the number of
households that no longer qualify for a mortgage at the higher option prices by noting the number of
households at the baseline required income level and each option’s required income level and then
computing the difference in the number of households. This result is conservative because consumers
have alternatives, such as selecting lower quality features or forgoing other expenditures, to increase their
down payment, thus lowering the amount borrowed. More detailed discussion of the methodology is
provided in the EA for the proposed rule (U.S. EPA, 2002a). EPA received no comments directly
affecting this methodology.

%Qther project sizes' baseline prices vary from this price by less than $2,000.
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Table 4-16 illustrates the cal cul ations performed in the Consumer Impact Model using

hypothetical option costs. These costs are only included as examples. EPA uses the costs of the actual

regulatory options in Chapter Five to estimate the number of households priced out of the new housing

market as aresult of each regulatory option.

Table 4-16. Changein Housing Affor dability—Sample Calculation

Data Element Baseline Hypothetical Option
Average per lot cost difference from baseline $0 $1112
Differencein cost per lot X multiplier $0 $238°
Homeprice $316,099 $316,337
Monthly Mortgage Payment Cal cul ation: $1,714 $1,715
Principal and interest (30-year fixed at 7.52%; 77.4 |oan-
to-value)
Real estate taxes $316 $316
Homeowner's insurance $79 $79
Total principal, interest, taxes, and insurance $2,109 $2,111
Income Criterion: $90,393 $90,461
Income necessary to qualify for mortgage
Change in income necessary $0 $68
Number of households shifted (thousands) 0 -24
Percent change in number of qualified households 0.0% -0.15%

@ Hypothetical cost difference. Estimated actual costs are used in Chapter Five.

Source: EPA estimates.

4.3.2.2 Methodology for Measuring I mpact on the National Housing Market

Another approach to evaluating the impact of the Final Action on housing marketsisto use the
market based approach underlying EPA’s National Housing Model Module of the C& D/PEQMMS. This
and other partial equilibrium market models use data on elasticities of market supply and demand to
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predict the changes to price and quantity that will occur given a producer cost increase of a particular
magnitude. The economic theory that supports this approach and the detailed equations used to calculate
the market impacts are documented in the EA to the proposal (U.S. EPA, 20024). EPA received no
comments on the approach or data used to construct the National Housing Model module of the
C&D/PEQMMS.

EPA’sfirst step in constructing the National Housing Model was to identify the appropriate data
to specify the elasticities of supply and demand in this market. Empirical studiesfind a highly elastic
supply and a somewhat inelastic demand for new housing (DiPasguale, 1999). To indicate highly elastic
supply, EPA assumes a price elasticity of supply of 4.0. DiPasquale (1999) cites studies with estimates
for new housing supply elasticity from 0.5 to infinity, but the mgjority of the long run estimates are in the
3to 13 range. Housing demand elagticity is equally controversial. EPA assumes a price elasticity of
demand of -0.7 to indicate a somewhat inelastic demand function. Using the supply and demand
elagticities (which are representative of the literature: E.= 4 and E;=-0.7), EPA calculates that some of the
costs of compliance in the partial equilibrium model might be absorbed by the builder, unlike the
compl ete cost passthrough assumption used in the Consumer Impact Model. The proportions flowing to
consumers and builders depend on the relative elasticities of supply and demand, which in this case,
indicate that the cost passthrough is 85 percent. In this model, therefore, the industry absorbs 15 percent
of the costs of compliance and passes the remainder on to homebuyers as aprice increase. Sensitivity
tests of these assumptions are shown in Appendix 5B of the proposal EA (U.S. EPA, 20023). Since the
magnitudes of compliance costs per house in the Final Action are similar to those estimated at proposal,
the results of the sensitivity analyses are still valid. These results indicate that moderate changesin

elasticity assumptions do not appreciably alter the results.

EPA then made assumptions about the shape of the curves associated with the elagticitiesin the
published literature. The assumption that compliance costs of new environmental regulations result in
only small marginal changesin prices and quantities provides the basis for EPA’s modeling of the market
using supply and demand curves that are assumed to be linear in the relevant range. Thistype of simple
linear partial equilibrium market model is similar to those used in other recent EPA regulations (U.S.
EPA, 2001). Seethe EA for the proposal (U.S. EPA, 20024) for additional supporting information.
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EPA then established the baseline conditions of the national housing market. National statistics of
residential housing starts from the Census of Construction are used as the baseline quantity for the model.
The baseline price is the median new home price (based on the 7.5-acre project from the C&D/PrMS
described in Section 4.2.1). This combination of quantity and price provides the basis for EPA to
describe the baseline market equilibrium, where supply equals demand.

Given this baseline equilibrium point, the elasticities estimated, and EPA’ s assumptions about
curve shape, EPA identified alinear supply curve and linear demand curve. Theincreased costs of
compliance under each option raise builders costs and shift the supply curve upward to the left. The
change in prices and quantities depends on the relative slopes of the supply and demand curves.?” The
new intercept is calculated using the per unit costs of complying with the Final Action. Equilibrium
prices and quantities are then recal culated, using the new post-compliance price and intercept, to estimate
the changes in price and quantity associated with each option. Detailed results are provided in the
Rulemaking Record (DCN 45026). Results are summarized in Chapter Five, Section 5.6.

The model also outputs welfare effects, which are discussed in more detail in Section 4.3.3,

which discusses the methodol ogy for determining net economic impacts.

4.3.2.3 Methodology for Measuring Regional Market | mpacts

The approaches described in the previous sections treat housing as a single, national market with
the same demand el asticities applying across the country. In reality, however, market conditions can vary
widely among regions, states, and cities. Markets vary both in the level of activity and the structure of the
industry. It would, undoubtedly, be easier to pass through compliance costs to consumers in a hot
housing market than in a depressed market. EPA’sthird modeling approach, embodied in the Regional
Market Model module of the C& D/PEGQMMSS, captures such regional variation by setting up a partia
equilibrium model for housing markets for each MSA, using statistics of the level of activity in the MSA

ZEPA chose to model the increased costs as a slope-preserving change in the supply curve intercept rather
than an elasticity-preserving change in slope. A change in the cost to the producer is assumed to raise the supply
curve parallel to the baseline curve. If the elasticity were preserved, the slope of the supply curve would change,
leading to one part of the curve appearing to shift more than another part of the curve.
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to select the parameters of the model. Using this approach, EPA is also able to perform a consumer
affordability analysis at the regional level, similar to the analysis discussed in Section 4.3.2.1 for the
national level.

At proposal, the partia equilibrium models used a weighted average of ecoregion costs per acre,
based on populations in each ecoregion within the state. For the Final Action, EPA conducted a more
extensive analysis of the equivalency of state regulations to provisions of the options. From this analysis,
costs were calculated for each state, based on the specific BMPs that would have been required under
state law and the new ones that would be required by each option. Thus, each state could have different
average costs per acre. Thisdifferenceis particularly notable for Options 2 and 4, in which some states
have relatively low costs per acre and other states, where EPA deemed the state did not have requirements
equivalent to option requirements, have higher costs per acre. EPA used these individualized state costsin

the partial equilibrium modeling of state-by-state impacts.

EPA was not able to locate data sufficient to conduct a national market analysis of the
multifamily, commercial, and industrial sectors. EPA found no studies analogous to Montgomery (1996)
for modeling the commercial or industrial construction sectors as single, national markets. The Agency,
therefore, conducted aregiona-level analysis of these sectors, using the Regional Market Model Module
and state-specific per-acre costs. The following subsections discuss the regional-level model for the
single-family housing sector (Section 4.3.2.3.1) and explain how this model was adapted to create models
to analyze the other three sectors (Section 4.3.2.3.2).

43231 Single-Family Housing

The Census Bureau collects information about housing starts and the size of the existing housing
stock at the MSA level. EPA infersthat the new housing market is active in areas where alarge
proportion of the total current housing stock comprises housing built during the 1990s. EPA expects that
demand is less elastic in these areas than in areas with slower growth. Asdiscussed in Section 4.3.2.2, the
long-run supply of new housing is, overall, assumed to be quite elastic. These facts provide the basis for

selecting elasticities to represent housing markets at the MSA level.
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EPA developed separate partial equilibrium modelsfor each MSA. Similarly to EPA’s
development of the National Housing Model described earlier, EPA used building permit data from the
Census Bureau and median new home price data from the C& D/PrM S to establish the baseline
equilibrium point for each MSA. Demand elasticities were selected based on the ratio of new housing
units authorized, calculated for each year during the period 1990 to 1996, to total 1997 housing stock
(U.S. Census Bureau, 1998). EPA mapped regions where thisratio is very low to the most elastic
estimates of demand found in the literature and those regions where the ratio is very high to the least
elastic demand elasticity estimates. EPA believesthis approach captures the relative differencesin
demand elasticity between active and depressed housing markets around the country (see DCN 45027 for
EPA’s mapping results).

Each MSA model is shocked with the average estimated compliance costs for a new homein the
state, asin the National Housing Maodel. EPA then uses each MSA model to estimate changesin prices,
quantities, and welfare measures. As there are more than 200 MSAs, it is not practical to report all of the
individual results. Instead, all of the MSAsin acensus division are averaged together to give a sense of
the effect of compliance costs on each region of the nation. Chapter Five, Section 5.6 reports the results
of this analysis on a state-by-state basis. The spreadsheets used to create these outputs appear in the
Rulemaking Record (DCN 45026).

Affordability is a significant concern for some stakeholders, so another analysis performed using
the MSA modelsinvestigates changes in housing affordability in major U.S. regions. NAHB publishes
the HOI for 180 MSAs. The HOI measures the proportion of the housing stock afamily with the median
income in the MSA can afford. NAHB compares the median family income to the actual distribution of
homes by priceinthe MSA. EPA usesasimilar, but simplified approach to measure affordability by
MSA.

The Agency considered the cost of acquiring and managing the more detailed HOI information
disproportionate to an improvement in the accuracy of the results. EPA, therefore, assumed home prices
are normally distributed about the median price to create an analysis termed “rough” HOI (RHOI) Thus,
RHOI isthe cumulative probability of homes with prices less than the maximum PITI that a household
with the median income can afford. For MSAswith HOIs reported by NAHB, EPA adjusts the variance
of the normal curve so that RHOI yields the NAHB baseline HOI index (NAHBHOI). Inthose MSAs
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where NAHB does not calculate HOI, unadjusted RHOI is reported.?® To assess the impact of the
regulatory options, the adjusted RHOI is calculated with the new sales price from the market model. The
percent change in adjusted RHOI is an indicator of the added stress on the housing market associated with

compliance costs.

A baseline RHOI of 41.6, for example, indicates that a median income family can afford 41.6
percent of the homes on the market in an MSA. |f compliance costs raise the price of homes and the
RHOI fallsto 41.5, then 0.24 percent of the homes the family could have bought, absent the regulation,
are now out of reach ([0.416 - 0.415]/0.416 = 0.0024).

Both the Consumer Impact Model and the RHOI component of the C& D/PEGQMM S show how
changesin costs affect home buyers. The RHOI approach, however, has the advantage of recognizing
local market differences and applying them within the model. Average RHOI among MSAS in census
divisions before and after compliance costs are applied are reported in Chapter Five, Section 5.6. The
changesin RHOI can also be used to calculate the number of households priced out of the housing
market, using the same assumptions about how to compute levels of required income, given a particular
house price used in the Consumer Impact Model. Chapter Five, Section 5.6, also reports the results of this

analysis. Also, see DCN 45027 in the Rulemaking Record for more information.

EPA received comments on its use of the RHOI to compute housing affordability changes.
NAHB asked EPA to distinguish the Agency’s HOI approach, which is an approximation, from more
precise HOI analyses. NAHB also stated it would provide information for EPA to calculate a more
precise HOI, but did not include that information in their comments. EPA has distinguished the Agency’s
method by labeling it “rough” HOI, or RHOI. EPA believesthat the use of RHOI does not bias the

impact estimates in any consistent direction.

% |n 13 MSAS, the distribution of home prices is so different from normal that RHOI cannot approximate
NAHBHOI with the variance adjustment. These MSAs were deleted from the results.
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4.3.2.3.2 Multifamily and Nonresidential Construction

As another part of the Regional Market Modeling Module, EPA developed three market models
of the multifamily and nonresidential (commercial and industrial) construction industries. All three are
similar to the residential regional partial equilibrium model for single-family housing discussed earlier.
They treat each state as a separate market using adjusted demand elasticities. Each model produces

estimates of changesin prices, quantities, and welfare measures.

All three models require information on baseline equilibrium price and quantity, where quantity
is estimated on the basis of permit information (as EPA did for single-family housing). Numbers of
permits for multifamily housing were derived as discussed in Section 4.3.1. As hoted earlier in Section
4.3.1, however, the Census Bureau discontinued collection of nonresidential building permit information
in 1994. To estimate nonresidential building permitsissued in later years, EPA regressed nonresidential
building permits on residential building permits. This regression was undertaken in the calculation of
national-level costs (see Section 4.3.1). The relationship among these variables differs from state to state.
Regressions therefore, were estimated at the state level. For more information, see ERG (20014) in the
Rulemaking Record.

EPA allocated the nonresidential building permits estimated for each state to commercial,
industrial, and other projects, based on the number of permitsissued for each type of project in the 1994
building permit data. The number of permits was estimated in Section 4.3.1. For more information, see
ERG (2001a) in the Rulemaking Record.

The multifamily and nonresidential models apply equations from the EA of the proposed ruleto
estimate supply and demand curves (U.S. EPA, 2002a). Compliance costs are converted to the same units
astherental rates. Theincreasein costs shifts the supply curve to the left and upward. Market results are
reported in terms of changes in rents and building permits and changes in consumer and producer surplus.
Market results can be converted to changesin indirect employment using an appropriate input-output
multiplier (see Section 4.3.3).

The following sections describe the assumptions for the multifamily and nonresidential

construction sector models that differ from those used for the single-family sector model.
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Multifamily Housing

Within the Regional Market Modeling Module for multifamily housing, EPA devel oped separate
partial equilibrium models (asit did for single-family housing) with demand elasticities for each of the
215 MSAs used to characterize the single-family component of the module. The activity measure was the
proportion of housing stock built during the 1990 to 1996 time period, with multifamily building permits
as the basis for determining baseline quantities (see Section 4.3.1). Separate price series or rental rates for
multifamily housing are not reported, so EPA used single-family housing prices as a near substitute. EPA
converted the compliance costs, including multipliers, to the same units as the rental rates. The increase
in costs shifts the supply curve to the left and upward (see the EA of the proposed rule for equations and
detailed discussions [U.S. EPA, 2002a]). The results are reported in terms of changes in rents, building
permits, consumer surplus, and producer surplus. These results become inputs to calculations used to
estimate changes in net economic impacts (see Section 4.3.3). Results are summarized in Chapter Five,
Section 5.6. Spreadsheets cal culating these changes can be found in the Rulemaking Record (DCN
45027).

Commercial Construction

The commercia market is highly disaggregated into regional markets. Office rentsfor similar
buildings (Class A space) range from $17 per square foot per year in Wichita to more than $60 per square
foot per year in San Francisco (Grubb & Ellis, 2001). This disparity shows that arbitrage among markets
is not possible and space in each area should be considered a different commodity. Many real estate
companies maintain data on conditionsin regional markets. Typically, activity in the market is measured
in terms of the vacancy rate and asking rents. EPA developed a market model for office space similar to
theregional partial equilibrium models developed for residential construction to indicate the effects on

commercial construction.

In the partial equilibrium model, the quantity of construction in each category is measured by the
number of building permitsissued. Rental rates, in dollars per square foot per year, are closely watched
indicators of demand for commercial space and serve as our price. Rents and activity reports for 35 retail

space markets around the country, from arecent real estate marketing firm report (Grubb & Ellis, 2001),
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provide the baseline information for the market model. As EPA used the ratio of new building permits to
housing stock in the residential model, EPA used the activity reports to create a scale of demand intensity
in the commercial model. The activity reports provided only descriptive assessments of market activity.
EPA rated the level of activity described on a scale of 1 to 5. EPA then used this scale to map an
appropriate demand elagticity, from arange of possible market elasticities, to each market. See ERG

(2001b) in the Rulemaking Record for more information on this process.

The number of nonresidential building permits was projected at the state level, while the Grubb &
Ellis commercial data are from 35 selected cities. Building permit data are insufficient to model each
city. Thus, EPA models each state as a separate market, using the average rent and activity rate for the
cities within the state to represent the state market. This approach is reasonable where state office and
retail markets are concentrated in one city or one city is representative of general, statewide market
conditions. The approach isless defensible in large states with many population centers because market
conditions can vary from city to city within such states. Nearly half of the states were not represented by
citiesin the Grubb & Ellisdata. For these states, the average rent and activity values for cities within the

census division containing the state were used to indicate state market conditions.

Demand for office and retail spaceisrelatively insensitive to small changesin price. Since
nonresidential construction activity tendsto be driven by interest rates, job growth, and location-specific
factors rather than building costs, cost passthrough is very high. Huffman (1988), for example, found that
impact fees were largely passed on to end usersin thelong run. EPA, therefore, applies arange of
elasticities, from -0.01 to -0.80, to represent relatively inelastic demand for commercial space. In regions
with many vacancies, lessees can be more sensitive to price, so a more elastic demand curveisused. In
regions with tight markets, lessees have fewer options and, generally, have little choice but to pay the
asking price, so demand isless elastic. Builders can pass on a higher proportion of their costs in tight
markets than in soft markets. Even in the softest market, however, 83 percent of costs are passed through

to consumers under these assumptions.

Similarly to the National Housing Model, this model outputs the changes in price and quantity
expected given the baseline price conditions for commercia properties from the C&D/PrMS, the cost
increases adjusted by the total cost multiplier, and the elasticities assumed for the MSAs modeled. It aso

outputs changes in welfare resulting from the cost increases associated with the various regulatory
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options. Chapter Five, Section 5.6 summarizes these results, which can also found in the Rulemaking
Record (DCN 45025).

Industrial Construction

Theindustrial space market model is similar to the commercial model. It usesthe rental rate for
warehouse space as the baseline price, and the vacancy rate for industrial space serves as an indicator of
market activity. Industrial space users are considerably more mobile and price sensitive than commercial
or residential space consumers, so demand for industrial spaceis more elastic. The range used in this
analysisis-0.2 to -1.5. The outputs discussed for the commercia space model are aso generated by the
Regional Market Modeling Module for industrial space. See Chapter Five, Section 5.6 for a summary of
the results and DCN 45038 in the Rulemaking Record for more detailed information.

4.3.3 Methodology for Modeling Net Economic Impacts

The last module of the C& D/PEGQMM S is the Net Economic Impact Model. This model
embodies EPA’s analysis of net economic impacts on output (industry revenues and GDP) and
employment. The discussion of the analyses undertaken through this model is divided into four sections.
Section 4.3.3.1 presents EPA’ s methodol ogy for estimating the net economic impacts on the U.S.
economy in terms of changes in employment (measured as full-time equivalents)® and output (measured
as revenues within the industry and as GDP in the U.S. economy as awhole). Section 4.3.3.2 presents the
calculation of consumer and producer surplus losses and deadweight |osses to the economy. Deadweight
losses are losses that are not compensated for by gains elsewhere in the economy. Section 4.3.3.3
investigates the potential for any important regional or community-level impacts. Finally, Section 4.3.3.4

presents EPA’ s reason for assuming that international trade effects are minimal.

21 FTE = 2,080 hours.
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4.3.3.1 Calculation of Output and Employment Effectsin the U.S. Economy

EPA conducted an output and employment analysis to account for the fact that changing the costs
of production in one industry has a direct effect on that industry’s output and a proportionate impact on
employment. This change also has aripple effect in al other sectors of the economy (contributing to
changes in output and employment in these other sectors). These additional, ripple effects are considered
indirect effects (e.g., when they affect suppliersto the regulated industry) or induced effects (i.e., when
they affect the economy through changes in consumer spending induced by the direct and indirect
effects). Induced effects, for example, occur when reductions in the labor force induce a declinein overall
consumer spending. The direct effects on output can be measured using market models. Indirect and
induced effects on output and direct, indirect, and induced effects on employment can be measured using

input-output analysis.

To compute total output and employment effects on the U.S. economy, EPA used established
input-output multipliers devel oped by the U.S. Department of Commerce’ s Bureau of Economic Analysis
(BEA). Multipliers generated by BEA's Regional Input Output Modeling System (RIMS 1) provide a
means of estimating the full scope of output and employment changes within the U.S. economy, given a
direct change in the output of one or more industries. These multipliers are termed the final demand
multipliers for output and employment. EPA also uses adirect effect multiplier for employment, which
alow it to calculate the employment effect within the C& D industry groups, given the direct output effect
in those groups. EPA only uses the national-level multipliers for the construction industry, because they

are the best indicators of economy-wide effects.

It isimportant to note that the changes in output and employment are not unidirectional. Losses
in output and employment will occur in the C&D industry, but environmental regulations generally
induce increased output from firms that make or install environmental controls or provide other services
related to regulatory compliance. The output and jobs created by new spending in the environmental
industry offsets, to some extent, the loss of output in the affected industry. In the case of the C&D
industry, the same firms that now do much of the site preparation work would also be charged with
implementing ESCs and, most likely, conducting ESC certification and inspection. Contractors would be

hired to build sedimentation ponds, improve grades, and construct any incremental ESCs triggered by the
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Final Action. While the regulation is costly in one sense, much of that cost flows directly back into the

industry, stimulating more activity, output, and employment.

EPA calculates the direct output effects of the options using the results of the two
C&D/PEQMMS modules discussed in Section 4.3.2. EPA uses the results of the National Housing Model
to estimate the change in revenues expected for the single-family housing sector as a result of the options
considered, and the Agency uses the results of the regional models for the commercial, industrial, and
multifamily sectors to estimate the change in revenues expected for these sectors. The outputs of these
models provide EPA with anew price and quantity for each of the four industry sectors. Multiplying the
new price by the new quantity provides the post-regul atory revenues, which can be compared to the
baseline revenues (baseline price multiplied by baseline quantity) to calculate the change (decline) in

revenues associated with the increase in compliance costs.

EPA then applies the final demand output multiplier for the construction industry to the revenue
changes calculated for each industry sector to obtain the full estimate of the total output effects on the
U.S. economy. EPA uses the direct effect employment multiplier to calculate the employment changes
within the industry, then uses the final demand employment multiplier to estimate the broader

employment changes throughout the economy.

These calculations address the declines in output and employment in the economy that are
estimated to occur as aresult of incremental compliance costs. As noted earlier, however, there are also
economic gains to the economy, as construction firms and others take on the additional work to install
and maintain ESCs and/or inspect and certify sites. These gains are measured in terms of the total
national compliance costs. These costs become the direct (and positive) revenue effects on the C&D
industry. EPA uses the same approach to calculate total output and employment effects resulting from this
direct gain of revenues. The Agency uses final demand output multipliers and direct effect and final
demand employment multipliers to calculate the gains in output and employment associated with the
implementation of the options considered. Chapter Five, Section 5.7, presents the output and employment
effects calculated for each of the options considered for the Final Action. Additional supporting materials
and spreadsheets are located in the Rulemaking Record (DCNs 45024 and 45026).
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4.3.3.2 Calculation of Welfare Effects

The regulatory options considered for the Final Action also have a number of implications for the
welfare of society. Welfare losses occur when the supply curve shifts, following introduction of
incremental compliance costs. These losses can be measured as losses of consumer surplus, losses of

producer surplus, and deadweight losses.

Consumers gain utility from products when the market price is lower than the value they derive
from the product. This difference between market price and value to the consumer is termed “consumer
surplus.” Producers also gain asurplus, or profit, when they can sell a product for more than the cost of
production. The incremental C&D options will shift the supply curve of producers upward and to the | eft.
Asaresult, consumers lose some of their surplus. The means by which the consumer surplusislostis
irrelevant from a welfare economics perspective. Consumers might choose cheaper options, such as
lower quality carpets or cabinets, in the construction of their new homes. They might accept less
expensive, smaller homes, or might pay the higher price and forego other spending. In any case, the

home represents less utility than it would have without the ESC costs.

Most of thislost surplusis simply transferred to producers, as buyers are expected to pay more to
builders for the added stormwater measures. There is also some loss of producer surplus, however. A
higher price will discourage some buyers, so the number of homes or buildings sold will fall slightly.
Such reductionsin sales result in losses of both consumer and producer surplus without any offsetting

gains. These losses are termed “deadweight losses,” and they are losses to society as awhole.

The consumer and producer surplus losses and the deadweight losses are cal culated within the
market models. The deadweight losses are included in the direct output losses calculated by the models
for each industry sector. The calculation of these losses is straightforward because the market models
assume linear supply and demand curves. Figure 4-3 shows how these calculations are performed. In the
figure, Area A ispart of consumer surplusin the baseline scenario. Itislost to consumers, but is
transferred to producers and becomes a part of the producer surplus in the post-compliance scenario.
AreaB isalso part of consumer surplusin the baseline scenario. This area becomes the consumer portion
of the deadweight loss. Area C is producer surplus in the baseline scenario. It becomes producer surplus

lost absorbing new costs, but also becomes a stimulus to construction output. AreaD is producer
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surplusin the baseline scenario. It becomes the producer portion of deadweight loss. AreaE is part of
production output in the baseline scenario. 1t becomes lost sales and aloss in producer surplus. To
calculate the deadweight loss, the sum of AreaB and D is calculated as one-half of the change in quantity
(the old quantity minus the new quantity) multiplied by the total compliance cost, using the areaformula
for triangles (¥2 base x height). In this case, the base is the line showing the vertical shift of the supply

curve, which is equal to the total compliance costs, and the height is the change in quantity.

New Supply

Old Supply

New Price 77

Qia.Erice

New Old
Quantity Quantity

A = Consumer surplus transferred to producer

B = Consumer surplus that becomes deadweight loss

C = Producer surplus lost absorbing new costs but adds to construction output
D = Producer surplus that becomes deadweight loss

E = Production output that becomes lost sales
Figure4-3. Consumer SurplusLoss, Producer SurplusL oss, and Deadweight L oss
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Chapter Five, Section 5.7, presents the losses in consumer surplus, losses in producer surplus, and
deadweight losses. For more detailed information, see also DCN 45024 in the Rulemaking Record.
Deadweight loss calculations are also discussed in Chapter Eight, where total social costs are presented.

4.3.3.3 Regional | mpacts

For thisanalysis, EPA assesses whether the Final Action could have community- or regional -
level impacts and examines the potential impacts on specific regions. Such impacts could alter the
competitive position of the C&D industry across the nation or lead to growth or reductionsin C&D

activity (in- or out-migration) in different regions and communities.

Traditionally, the distribution of C& D establishments has echoed the general regional distribution
of U.S. population, with some parts of the industry responding to short- or long-term shiftsin population
distribution. EPA does not expect that the Final Action, regardless of option choice, will have a
significant impact on where C& D takes place or the regional distribution of C&D activity. On the one
hand, regulatory costs are estimated to be lower in regions with lower rainfall and reduced soil
erodability. These factorsfavor projects being developed in such regions. At the same time, however, a
project located in alow rainfall region would rarely be a perfect substitute for the same project in ahigh
rainfall region. So many factors go into a decision on location that the relative costs of stormwater
controls are unlikely to exercise a strong influence on project location. Thus EPA does not expect the

Final Action to significantly influence the prevailing pattern of C&D activity, regardless of option choice.

EPA’s market model accounts for regional market influences by creating state and MSA level
partial equilibrium models for each sector. These models are used to quantify the regional impactsin
terms of output and employment. Asfor the national employment effects, state employment changes are
calculated using RIMS Il multipliers. Regiona multipliers were not available for this analysis, so EPA
used the national multipliers. The results, therefore, overstate the employment impacts within the region,
but indicate the effect of changes within the region on the nation as awhole. Chapter Five, Section 5.6,

includes tables summarizing state impacts.
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4.3.3.4 International Trade

As part of its economic analysis, EPA has evaluated the potentia for changesin U.S. trade
(imports, exports) of C& D-related goods and services. A significant component of the U.S. C&D
industry operates internationally, and numerous foreign firms operate in the United States. EPA judged,
however, that the potential for U.S. C&D firmsto be differentially affected by the Final Actionis
negligible. The Final Action will be implemented at the project level, not the firm level, and will only
affect projects within the United States. All firms undertaking such projects, domestic or foreign, will be
subject to the Final Action. U.S. firms doing business outside the United States will not be differentialy
affected compared to foreign firms, regardless of option chosen. Similarly, foreign firms doing business
in the United States will not be differentially affected.

The Final Action could stimulate or depress demand for some construction-related goods. To the
extent that the Final Action acts to depress the overall construction market, demand for conventional
construction-related products could decline. This decline could be offset by the purchase of goods and
services related to stormwater management. Overall, EPA does not anticipate that any shiftsin demand
for such goods and services resulting from the Final Action will have significant implications for U.S. or

foreign trade.

434 Government | mpacts

Government impacts are measured as the costs associated with changes to state regulations that
might be necessitated by the Final Action. These administrative costs are incurred when states bring their
own regulations into line with option requirements. In addition, governments build or hire contractors to
build alarge fraction of developed space in any given year. For these projects, EPA assumesthat a
portion of the costs associated with meeting the Final Action requirements, if any, would be passed
through to local, state, and federal governments. The following sections discuss EPA’ s methodol ogy for

assessing these costs to governments.
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4.3.4.1 Administrative Costs

EPA has analyzed the administrative costs to governments associated with the Final Action. EPA
assumes that the mgjority of construction-related regulatory costs would be associated with processing
genera permits. As noted previously, EPA assumes that the NPDES Phase | and Phase |1 stormwater
permit programs are fully implemented and that any new regulatory requirements would be superimposed

on these programs.

Under Option 1, EPA assumes that no incremental costs would be imposed on governments.
Under Options 2 and 4, EPA estimates that each state would incur coststo revise existing regulations to
reflect the shift of regulatory coverage from Part 122 to Part 450. EPA assumed that all states would
change their stormwater programs to include certification of sedimentation basins and other aspects of the
options considered, and EPA estimated the costs associated with making these changes. The costs are
based on assumptions about the number of labor hours states would allocate to amending such programs
and the applicable labor rate. The methodology remains the same as that for the proposal. Further details
on these assumptions and costs can be found in the Technical Devel opment Document for the proposal
(U.S. EPA, 2002d).

4.3.4.2 Compliance Costs

EPA estimates that government entities (federal, state, and local) commission as much as one
quarter of the total value of construction work completed in the United States each year. Asfinal owner
of asubstantial amount of the industry output, governments will bear some of the compliance costs
associated with the Final Action, unless Option 3 is chosen, assuming that these costs are passed on from
developers and builders. In Chapter Five, Section 5.8, EPA allocates the government share of compliance
costs, based on the government share of industry output. Further details about government costs can also

be found in Chapters Eight and Nine.
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4.3.4.3 Impacts Associated With NSPS

Under Options 2 and 4, EPA isdefining a*“new source” (under Part 450) as. “any source of
stormwater discharge associated with construction activity that results in the disturbance of at least 5
acres total land areathat itself will produce an industrial source from which there may be a discharge of
pollutants regul ated by some other new source performance standard in Subchapter N”* (33 U.S.C. sec.
1316(a)(2)). Thisdefinition means that the land-disturbing activity associated with constructing a
particular facility would not constitute a"new source" unless the results of that construction yield a"new
source” regulated by other new source performance standards. Construction activity that is associated
with building a new pharmaceutical plant covered by 40 CFR 439.15, for example, would be subject to
new source performance standards under 8450.24. EPA has sought comment on whether no sources
regulated under Option 2 should be deemed “new sources,”, as construction activity itself is outside the
scope of section 306 of the Clean Water Act (CWA).** Several commenters indicated that the language in
this section specifically excludes construction activities from being considered new sources. For the
purpose of thisanalysis, EPA continues to assume that construction activities can be considered new

Sources.

Under the new definition, EPA believes that the NSPS standards could trigger a National
Environmental Policy Act (NEPA) review process for those C&D activities permitted by EPA. To assess
the potential impact of such aresult, EPA examined NPDES construction permitting data for 19 states
with permitting systems fully or partially administered by EPA. In 2000, the number of permits
administered by EPA was 8,563. EPA believes, however, that by the time EPA implements the Final
Action, the states of Florida, Maine, and Texas (currently fully administered by EPA) will have assumed
permitting authority for construction activities. In 2000, the number of permits administered by EPA,
excluding these three states, was 1,454.

The NPDES permitting data does not include sufficient detail to indicate the number of sources
that could be new sources covered by CWA section 306. EPA notes, however, that in 21999 study of 14

% All new source performance standards promulgated by EPA for categories of point sources are codified
in Subchapter N.

3 "The term 'new source’ means any source, the construction of which iscommenced . . ." 33 U.S.C. sec.
1316(a)(2)(emphasis added).

4-93



communities, dightly lessthan 1 percent of construction permits were for industrial facilities (U.S. EPA,
1999; see Table 4-13). Based on this statistic, EPA believes that the number of construction permits for
new sources (regulated under Subchapter N) that would be administered by EPA islikely to be small.

EPA has not, therefore, estimated any potential costs for NEPA review as part of this economic analysis.
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CHAPTER FIVE
ECONOMIC IMPACT ANALYSISRESULTS

51 OVERVIEW OF THE ECONOMIC IMPACT ANALYSIS

This chapter presents the projected economic impacts of the regulatory options discussed in
Chapter Three on the C&D industry. In this chapter, EPA evaluates the costs of the options (presented in
2000 dollars) and the impacts of these costs using the methodology, models, and data described in
Chapter Four.

The economic impact methodology uses several approaches to assess the economic impacts of the
regulatory options on the industry. At the lowest level of analysis, EPA uses modelsto analyze the
impacts on construction projects and individual firms. For higher economic levels, EPA estimates the
total national compliance costs to the affected industries and the impact of those costs on consumers,
national and regional construction markets, output and employment at the industry and national level,

social welfare, and government entities responsible for building roads, schools, and other public facilities.

This chapter is organized as follows:

. Section 5.2 presents the per-acre costs calculated using the engineering cost estimates
discussed in Chapter Four, Section 4.1.2. Three sets of costs are developed: costs per acre
over all acres developed (used, for example, to determine national level compliance
costs), costs per acre over acres both developed and affected by the provisions for
codifying the CGP in Options 2 and 4 (the “ CGP-affected” acres—used for firm-level and
small business analyses), and state-specific costs per acre (used in EPA’ s regional market
analyses). These per-acre costs are used as direct or indirect inputsto all of the other
analysesin this report.

. Section 5.3 presents EPA’ s analysis of the economic impacts of the options considered
for the Final Action on model C&D projects using EPA’ s project modeling system,
C&D/PrMS. These results are based on the financial analyses devel oped for
representative projects in Chapter Four, Section 4.2.1.
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. Section 5.4 presents the results of EPA’s analysis of the impacts of the options
considered on model C&D firmsusing EPA’ s firm-level modeling system (C&D/FrMS).
This section examines the impact of the incremental compliance requirements on the
financial condition of representative firms, using data on their present financial condition
asabaseline. It aso presents EPA’s analysis of financial stress, potential employment
effects, and potential barriers to entry—that is, how the incremental costs of the options
considered could affect the ability of new businesses to enter the market. These estimates
are based on the methodol ogies outlined in Chapter Four, Section 4.2.2.

. Section 5.5 presents EPA’ s estimates of the national costs of the options considered. EPA
determined those costs by multiplying the per-acre compliance costs by estimates of the
number of acres developed annually, subject to the options considered. Chapter Four,
Section 4.3.1 presents EPA’ s methodol ogy for cal culating these costs.

. Section 5.6 presents EPA’ s market model analyses. This section considers the impact of
the incremental compliance requirements on U.S. consumers of building projects, using
EPA’s Consumer Impact Model. It also estimates the impacts on regional and national
construction markets, using EPA’ s partial equilibrium market modeling system
(C&D/PEgMMYS). The methodol ogies for these analyses were presented in Chapter
Four, Section 4.3.2.

. Section 5.7 presents EPA’ s estimates of net economic impacts, including impacts on
economic output, employment and social welfare, regions and communities, and
international trade, using methodologies discussed in Chapter Four, Section 4.3.3.

. Section 5.8 presents EPA’ s analysis of potential impacts on government units. This
section considers the options' various costs to governments using methodol ogies
summarized in Chapter Four, Section 4.3.4.

. Section 5.9 presents EPA’ s analysis of additional impacts of the options considered. This
section discusses EPA’ s obligation to consider EO 12866 requirements and presents an
assessment of the potential for the Final Action to affect environmental justice and
children’ s health.

Asdiscussed in Section One, EPA’ s results reflect an assumption of 100 percent compliance with

the Phase | & Il stormwater requirements and state requirements as the baseline against which to judge
regulatory impacts and 100 percent compliance with the Final Action. See also the discussion of the

baseline in Chapter Four, Section 4.1.1.



52 CALCULATION OF PER-ACRE COSTS

EPA engineers calculated the total cost of design, installation, and maintenance by state,
separated into site size and land use categories. These costs took into account variations in environmental
conditions and current state requirements that are considered equivalent to the options considered. EPA

used three approaches to compute cost-per-acre inputs to the economic models:

. Approach 1 used the total national costs by site size and land use type (e.g., single-family
residential) with the total number of acres estimated to be developed annually (and
subject to the option under consideration) by site size and land use type to calculate a
national weighted average cost per acre for each option (see Chapter Four, Section 4.3.1).
These cost estimates were used to estimate, for example, total compliance costs and
national average house price increases.

. Approach 2 used the compliance costs in states considered not to have stormwater
reguirements equivalent to the provisions for codifying the CGP in Options 2 and 4 with
the acreage in those states, as determined by EPA’s engineering cost analysis. These
acres are considered the CGP-affected acres. These costs, by site size and land use type,
are used in the firm-level and small business analyses to more precisely determine counts
of firms that might be adversely affected by the options.

. Approach 3 used the total costs for each state with each state’ s estimate of developed
acreage (also output by EPA’s cost models) to compute a state-specific cost per acre for
the four major land use types. These costs per acre were used in EPA’ sregional market
analysis to produce state-specific market results. See EPA’s Technical Development
Document (U.S. EPA, 2004) for more information on the engineering cost models.

Table 5-1 presents the number of acres used to calculate the per-acre costs in Approaches 1 and 2,
above. Only Options 1, 2, and 4 are presented; Option 3 is the no-action option. Asthe table shows, the
number of CGP-affected acres is about two-thirds of the total number of devel oped acres estimated under
Options 2 and 4. Note a'so that the difference in developed acres between Option 1 and Options2 and 4 is
related to the scopes of these options. Option 1 applies to sites of an acre or more, whereas Options 2 and

4 apply to sites of 5 acres or more.

During the calculation of the costs per acre using any of the acreage estimates, EPA also adjusts
the costs by a multiplier or multipliers that account for the fact that compliance costs drive increasesin
other construction costs that depend on the magnitude of total construction costs. Costs that increase as

construction costs increase are the opportunity and/or interest costs associated with larger loans or
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additional working capital tied up in the construction project. Additionally, profits (if maintained at the

same percentage as in the baseline) and overhead also increase as costs increase. See Chapter Four,

Section 4.2.2 for more information on how EPA uses these multipliersin the various analyses in this EA.

In general, EPA usestotal cost multipliers (which account for opportunity and interest costs and increases

in total profits and overhead) to estimate the potential for increases in asking price when EPA assumes

100 percent cost passthrough to consumers, but uses only opportunity and interest multipliers to estimate

the costs and impacts of the various options on industry. See DCN 45023 in the Rulemaking Record to

see how these multipliers are cal culated within each model.

Table5-1. Number of Acres Used to Calculate per Acre Costs
Single Family Multifamily Commercial Industrial
Option/ Total Affected Total Affected Total Affected Total Affected
Site Size Acres Acres Acres Acres Acres Acres Acres Acres

Option 1

3 acres 32,796 32,796 22,224 22,224 271,377 271,377 | 14,796 14,796
7.5 acres 49,575 49,575 33,848 33,848 163,845 163,845 6,683 6,683
25 acres 209,650 209,650 131,425 131,425 577,850 577,850 | 17,700 17,700
70 acres 99,960 99,960 51,240 51,240 319,550 319,550 18,200 18,200
200 acres 141,800 141,800 12,200 12,200 0 0 0 0
Option 2

3 acres 32,796 0 22,224 0 271,377 0 14,796 0
7.5 acres 49,575 49,575 33,848 33,848 163,845 163,845 6,683 6,683
25 acres 209,650 209,650 131,425 131,425 577,850 577,850 | 17,700 17,700
70 acres 99,960 99,960 51,240 51,240 319,550 319,550 | 18,200 18,200
200 acres 141,800 141,800 12,200 12,200 0 0 0 0
Option 4

3 acres 32,796 0 22,224 0 271,377 0 14,796 0
7.5 acres 49,575 32,078 33,848 21,900 163,845 105,983 6,683 4,335
25 acres 209,650 135,600 131,425 85,000 577,850 373,800 | 17,700 11,450
70 acres 99,960 64,680 51,240 33,110 319,550 206,780 | 18,200 11,760
200 acres 141,800 91,800 12,200 7,800 0 0 0 0

Source: EPA estimates. See Chapter Four.
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Table 5-2 shows the costs per acre derived using the total acres developed annually by site size

and land use type for al options. Note that these costs are in 2000 dollars as they are throughout Chapter

Five. The Preamble to the Final Action, however, presents costs in 2002 dollars. These costs reflect the

use of the opportunity and interest cost multiplier, so these are the costs used to estimate the total national

costs of compliance.

Table5-2.

Pre-tax, 2000 Dollars)

Costsper Acre Over All Developed Acres (All Dollar Valuesarein Constant,

Option/Site Size Single-Family Multifamily Commercial Industrial

Option 1

3 acres $145.70 $145.70 $145.70 $145.70
7.5 acres $113.30 $113.30 $113.30 $112.90
25 acres $84.50 $84.50 $84.50 $84.70
70 acres $61.50 $61.30 $61.40 $60.90
200 acres’ $64.50 $68.20 $0.00 $0.00
Option 2

3 acres’ $0.00 $0.00 $0.00 $0.00
7.5 acres $258.90 $292.20 $308.50 $339.90
25 acres $207.10 $228.60 $239.10 $260.70
70 acres $183.20 $203.80 $215.10 $232.80
200 acres? $187.20 $210.40 $0.00 $0.00
Option 4

3 acres’ $0.00 $0.00 $0.00 $0.00
7.5 acres $148.90 $182.10 $198.40 $230.30

Option/Site Size Single-Family Multifamily Commercial Industrial

25 acres $124.50 $146.00 $156.60 $178.00
70 acres $124.10 $144.90 $156.10 $174.40
200 acres? $125.20 $144.90 $0.00 $0.00

*EPA estimates that there are no 200-acre projects in the commercial and industrial sectors.

® Not in scope.

Source: EPA estimates. See Chapter Four.
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Table 5-3 shows the costs per acre over CGP-affected acres for Options 2 and 4 (also adjusted by
the opportunity and interest cost multiplier). As expected, the per acre costs calculated using “ CGP-
affected” acresin Table 5-3 are higher than their counterpartsin Table 5-2.

Table5-3. Costs per Acreover CGP-Affected Acres (All Dollar Valuesarein Constant, Pre-
tax, 2000 Dollars)

Option/Site Size Single-Family Multifamily Commercial Industrial

Option 2

3 acres $0.00 $0.00 $0.00 $0.00
7.5 acres $615.47 $683.58 $717.12 $778.23
25 acres $686.28 $780.14 $825.72 $920.91
70 acres $643.24 $736.66 $781.35 $868.34
200 acres’ $655.46 $801.18 $0.00 $0.00
Option 4

3 acres $0.00 $0.00 $0.00 $0.00
7.5 acres $505.40 $573.50 $607.10 $668.50
25 acres $603.70 $697.60 $743.20 $838.20
70 acres $584.20 $677.70 $722.40 $809.90
200 acres’ $593.40 $735.60 $0.00 $0.00

#Not in scope.

PEPA estimates that there are no 200-acre projects in the commercial and industrial sectors.
Source: EPA estimates. See Chapter Four.

53 ANALYSISOF IMPACTSON C&D PROJECTS

Section 5.3.1 summari zes the methodol ogies and assumptions used to generate the results of
EPA’s C&D/PrMS. Theresults of these analyses in terms of impacts on prices paid by consumers and

project profits are provided in Section 5.3.2.



5.3.1 Overview of Methodology and Assumptions Used in the C& D/PrM S

Within the C&D/PrM S, EPA has created 24 model projects covering six site sizes and four land
use types to account for four major types of construction and development, as well as one model for
analyzing impacts on nonbuilding construction. The following sections discuss the types of projects
analyzed (Section 5.3.1.1), the baseline conditions generated by the models (Section 5.3.1.2), and the cost
passthrough assumptions that are used to generate two sets of results (Section 5.3.1.3).

5.3.1.1 Typesand Sizes of Projects Analyzed

Chapter Four, Section 4.2.1, defines a series of model projects. EPA uses these models to analyze
the impact of the options on two aternative targets: the typical developer-builder (assuming that they
absorb the incremental costs) and the typical consumer (assuming that the same costs are passed on to the

buyer). EPA has developed model projects for each of the following:

. A residential development of single-family homes.

. A residential development of multifamily housing units.
. A commercial development (enclosed shopping center).
. Anindustrial development (industrial park).

Impacts on nonbuilding projects are also presented separately, as represented by an analysis of

highway construction projects. See Section 5.2.4.

For each type of model project (other than nonbuilding construction), EPA analyzed costs and
impacts for arange of project sizes: 1, 3, 7.5, 25, 70, and 200 acres.* The model projects incorporate all of
the baseline costs associated with developing a site and completing construction of al housing units or
buildings on the site. Accordingly, EPA assumes that the baseline costs include the costs of complying
with existing Phase | and Phase || NPDES stormwater regulations as they would apply to the site (100

! The 1-acre project is actually representative of projects under an acrein size. Since projects of this size
are not within the scope of any of the options considered for the Final Action, the EA does not present any of the
results of these models.
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percent compliance baseline). The model then allows EPA to assess the incremental impact of additional
reguirements imposed under the options considered. Chapter Four, Section 4.2.1 provides a detailed
description of the model project characteristics, assumptions, and data sources, including an itemized

listing of project cost elements.

5.3.1.2 Project Model Baseline Performance

Under the baseline assumptions and conditions, EPA calculates the sales price for each housing
unit (or model commercial or industrial building) and determines the baseline builder-devel oper profit
level based on the sales price. Builder-developer pre-tax profit is assumed to be approximately 10 percent
of the building sales price. Table 5-4 shows the baseline sales price and profit for each model project type
and each project size. Data and assumptions underlying these estimates are derived in Chapter Four,
Section 4.2.1. See the Rulemaking Record for the individual baseline results of each of the component
models. The model results presented later in this section show the changes from these baseline values

under each regulatory option.

5.3.1.3 Cost Pasthrough Considerations

The model projects are calibrated to allow analysis under varying assumptions about the degree
of cost passthrough from the builder-devel oper to the buyer.? Existing literature and industry information
suggests that, particularly in the important single-family home market, pass through of regulatory costsin
the new housing market is close to 100 percent (e.g., Luger and Temkin, 2000). The actual incidence of
regulatory costs, however, would depend closely on local market conditions. To illustrate the range of
possible impacts, EPA has calculated its model results under the extreme conditions of 100 percent and
zero percent cost passthrough. The results of each analysis provide upper and lower bounds of impact on

industry and consumers. Accordingly, for each sector modeled, there are two sets of results reported.

2 Cost pass-back to the landowner is possible, but occurs infrequently. See Section 4.2.1. Since EPA
lacks data on the actual incidence and extent of cost pass-back, it is not analyzed in detail.
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Table 5-4.

Valuesarein Constant, Pre-tax, 2000 Dollars)

Baseline Sales Price and Profit Conditionsfor the Model Projects (All Dollar

Project Type and Size (acres)

Calculated Building Sales Price
(%)

Builder-Developer Pre-tax Profit

3

Single-Family Residential

3 acres $316,099 $31,610
7.5 acres $316,099 $31,610
25 acres $315,943 $31,594
70 acres $316,043 $31,604
200 acres $316,060 $31,606
Multifamily Residential

3 acres $5,389,995 $539,000
7.5 acres $13,474,991 $1,347,499
25 acres $44,916,775 $4,491,677
70 acres $125,766,936 $12,576,694
200 acres $359,334,211 $35,933,421
Commercial

3 acres $4,496,339 $449,640
7.5 acres $11,240,999 $1,124,100
25 acres $37,469,920 $3,746,992
70 acres $104,915,760 $10,491,576
200 acres $299,759,358 $29,975,936
Industrial

3 acres $2,852,899 $285,290
7.5 acres $7,132,197 $713,220
25 acres $23,773,989 $2,377,399
70 acres $66,567,119 $6,656,712
200 acres $190,191,761 $19,019,176

Source: EPA estimates based on the methodol ogies presented in Chapter Four, Section 4.2.1. See DCN 45023 for

detailed model spreadsheets.
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Under 100 percent cost passthrough, all incremental regulatory costs resulting from the options
considered are passed through to end consumers. Under this approach, the costs are also assumed to be
marked up to the same degree as other project costs.® Consumers feel the impact of the regulations in the
form of a higher price for each new building or housing unit. With zero cost passthrough, the incremental
regulatory costs are assumed to accrue entirely to the builder-devel oper, and appear as areduction in per-
project profits. EPA determines this reduction by fixing the final sales price of the housing units and
calculating the builder’ s profit on that project once the regulatory costs are absorbed.

5.3.2 Resultsof the Project-Level Analysis

A summary of the impacts of Options 1 through 4 on projects in the four mgjor land use
categories (single-family residential, multifamily residential, commercial, and industrial) is presented in
Section 5.3.2.1. Results for the simpler, nonbuilding construction model, as represented by the highway
construction sector, are presented in Section 5.3.2.2. Detailed results for al of these models (except the
nonbuilding model) can be found in the Rulemaking Record (DCN 45023).

5.3.2.1 Resultsfor the Building Construction Sectors

Table 5-5a contains a summary of the model results for each option considered for the Final
Action under the 100 percent cost passthrough assumption, while Table 5-5b contains a summary of the
results under the assumption of zero cost passthrough. In Table 5-5a (100 percent cost passthrough), the
impacts of the regulatory options are summarized as the minimum and maximum percentage increase in
the sales price over al sizes of model projects within the land use type shown. In Table 5-5b (zero cost
passthrough), the impacts of the regulatory options are similarly summarized as the minimum and
maximum percentage decrease in builder profits. Detailed results for each model project by land use type
and size can be found in the Rulemaking Record (DCN 45023).

% The cost markup assumptions (the total cost multipliers) are built into the model and are explained in detail in
Chapter Four.
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Table 5-5a. Impact of Regulatory Optionson Model Project Financials—100 Per cent Cost
Passthrough, Summarized Across All Project Sizes
Percent Changein Project Priceto Buyer
Single-Family Multifamily Commercial Industrial
Option Min M ax Min M ax Min M ax Min M ax
1 0.00% 0.04% 0.00% 0.02% 0.00% 0.02% 0.00% 0.03%
2 0.00% 0.19% 0.00% 0.13% 0.00% 0.11% 0.00% 0.19%
3 0.00% 0.00% 0.00% 0.00% 0.00% 0.00% 0.00% 0.00%
4 0.00% 0.16% 0.00% 0.12% 0.00% 0.10% 0.00% 0.17%

Source: EPA estimates based on the methodol ogies presented in Chapter Four, Section 4.2.1 using costs shown in
Table 5-2. See DCN45023 for detailed, model-specific results.

Table5-5b.  Impact of Regulatory Options on Model Project Financials—Zer o Percent Cost

Passtrough, Summarized Across All Project Sizes

Percent Changein Project Profits
Single-Family Multifamily Commercial Industrial
Option Min M ax Min Max Min M ax Min M ax

1 0.00% -0.38% 0.00% -0.17% 0.00% -0.17% 0.00% -0.27%
2 0.00% -1.67% 0.00% -1.17% 0.00% -0.95% 0.00% -1.67%
3 0.00% 0.00% 0.00% 0.00% 0.00% 0.00% 0.00% 0.00%
4 0.00% -1.47% 0.00% -1.05% 0.00% -0.86% 0.00% -1.52%

Source: EPA estimates based on the methodol ogies presented in Chapter Four, Section 4.2.1, using costs presented

in Table 5-2. See DCN45023 for detailed, model-specific results.

Under the 100 percent cost passthrough assumption, EPA estimates that sales prices will rise no

more than an average of 0.19 percent for single-family residential, 0.13 percent for multifamily

residential, 0.11 percent for commercial, and 0.19 percent for industrial land use categories. All of the

maximum impacts occur under Option 2.
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Under the zero cost passthrough assumption, the impacts on builders' profits range from a
minimum of no change for all project types under the various options to maximum impacts on builders
profits (measured as percent declinesin those profits) of under 2 percent for al options and land use

types. Maximum impacts all occur under Option 2 as follows:

. Single-family residential: -1.67 percent
. Multifamily residential: -1.17 percent

. Commercial: -0.95 percent

. Industrial: -1.67 percent

5.3.2.2 Resultsfor the Nonbuilding Construction Sectors

This section presents the results of the model nonbuilding project analysis described in Chapter
Four, Section 4.2.1.1.3. Asindicated in that section, EPA has not developed actual engineering costs for
projects such as roads and highways. As aresult, EPA has simulated the impact of the options considered
on such projects using worst-case (i.e., highest) estimates of the per-acre engineering costs estimated for

building projects.

Due to the lack of engineering costs for this project type, EPA used a“worst-case” assumption of
$113 per acrein compliance costs for Option 1, $778 for Option 2, and $669 for Option 4. Thisfigureis
based on the highest per-acre compliance cost estimated for a 7.5-acre building project. EPA elected to
use the compliance costs for a 7.5-acre project because the model for one mile of a new highway
construction project encompasses 10.67 acres. EPA estimates that the baseline costs of construction for
one mile of typical road or highway is $5.4 million (see Section 4.2.7). Using the costs per acre shown
above, the worst-case estimate of compliance costs associated with one mile of new road or highway
construction (10.67 acres) under the highest cost option is about $8,300. This equates to less than 0.2
percent of baseline costs, indicating that even under worst-case assumptions regarding compliance costs,
the options considered are unlikely to have a significant impact on representative nonbuilding
construction. Given these small impacts, as well as the small impactsin the other C&D industry sectors,
EPA believesthe options will have asimilarly small impact on projects other than highway construction

in the heavy construction sector.
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54 ANALYSISOF IMPACTSON MODEL FIRMS

54.1 Overview of Methodology and Assumptions Used

EPA undertakes afirm-level analysis to examine the impacts of the compliance costs associated
with multiple C&D projects on agroup of model firms that characterize the financial conditions of
“typical” businesses in each of the four major industry sectors (single-family residential, multifamily
residential, commercial, and industrial construction) and the nonbuilding construction sector, represented
by highway construction. EPA usesits C& D/FrM S to simulate the impact of the incremental compliance
costs on the balance sheet and cash flow of 14 model firms, which expresses the impacts in terms of

changes in meaningful business financial ratios. The ratios used in the analysis include:

. Gross profit ratio.

. Return on net worth.
. Current ratio.

. Debt to equity ratio.

These ratios are reviewed in Chapter Four, Section 4.2.2.

EPA determined the baseline characteristics of the model firms for the four major construction
sectors by firm size and industry sector, then used the per-acre costs (derived for Options 2 and 4 using
the CGP-affected acreage) and assumptions of numbers of projects undertaken by the various firm models
to determine the impact of those costs on the ratios listed above. The reason EPA uses cost calculated
over CGP-affected acreage here is that the Agency is calculating atotal number of firms affected, not a
national average of a certain impact measure. The use of the cost per acre over all acres developed could
understate the number of firms estimated to experience financia stress under Options 2 and 4, asa
comparison of Tables 5-2 and 5-3 will indicate. EPA thus uses the higher cost per acre over CGP-
affected acres. EPA also uses the state-specific number of firmsin each of the C& D sectors analyzed to
compute the total number of firms estimated to experience financial stress on a state-by-state and total
national basis. In thisway, although EPA did not have sufficient data to create state-specific firm models,
EPA was able to calculate state-based differences in average per-acre costs driven by differencesin

EPA’ s assessments of state equivalencies to the regulatory options.
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Within the C&D/FrM S, EPA aso developed a simple highway construction firm model. The
model establishment analysis for heavy construction follows the basic methodology outlined in Section
4.2.2 for firmsin the commercial and industrial construction industries. As previously discussed, this
analysis focuses on highway and street construction contractors (NAICS 23411) due to the lack of
financial datafor other segments of the heavy construction industry group (NAICS 234). EPA has
determined that the median highway construction firm (NAICS 23411), based on revenues, isin the 50 to
99 employee size classification category as defined by Census (U.S. Census, 2000). Within this
employment size class, EPA cal cul ates average establishment revenues, employment, and costs as
discussed in Section 4.2.1.2.

For the model highway construction firm, EPA examines the economic impacts of the worst-case
compliance cost impacts on the same four financial ratios discussed above for the residential, commercial,
and industrial construction industries. Due to the lack of actual engineering cost estimates for highway
construction, the compliance costs used in this analysis do not correspond to a particular regulatory
option. Compliance costs for 7.5-acre projects were chosen for this analysis because they are closest in
size to the model highway construction project assumed to be undertaken by the model establishment,

which encompasses 10.67 acres.

Once the costs of compliance are input to the models, EPA identifies how the financial ratios
change relative to the baseline (see Chapter Four, Section 4.2.2.2.2, for more information on this
methodology). Following this analysis, EPA estimates the number of firms expected to experience
financial stress and the employment associated with those firms (see Chapter Four, Section 4.2.2.2.3 for
more details). Firms expected to experience financial stress are assumed to need to change their business
operations. In the worst-case, this might mean the firm must downsize or close, but these are the
extremes of actions firms might need to take to adjust to changing business conditions. Effectson

employment, therefore, might not materialize.

To perform the financial ratio analysis, EPA examines aweighted average of changesin the
current ratio, debt to equity ratio, and return on net worth ratios. EPA then constructs a cumulative
distribution function for each ratio to estimate the percentage of establishments that would most likely fall
below “critical” values after incurring compliance costs. The percentage falling below these critical

values, multiplied by the number of firms represented by the model under evaluation, resultsin a
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projected number of firms estimated to experience financial stress. EPA calculates potential employment
effects by multiplying the number of establishments projected to close by employment estimates for the

model facility representing those closures.

Section 5.4.1.1 discusses the types and sizes of firms modeled; Section 5.4.1.2 presents the
baseline ratio calculations for the models developed, and Section 5.4.1.3 discusses the cost passthrough

assumptions used to develop two sets of results.

5.4.1.1 Typesand Sizes of Firms

EPA created 14 model firms. These model firms represent six firm sizes in the single-family
residential construction sector, five firm sizes in the multifamily residential construction sector, and one
median-sized firm each in the commercial, industrial, and nonbuilding construction sectors. Firm size for
the two residential construction sectors are defined by numbers of starts or units constructed annually.

Median-size firmsin the other sectors are defined by employee size.

5.4.1.2 Firm Model Baseline Performance

EPA calculates baseline values of the four financial ratios (gross profit ratio, return on net worth,
current ratio, and debt to equity ratio for al of the firm models discussed in Section 5.4.1.1, using the
financial parameters developed as discussed in Section 4.2.2.1.3. The baselineratios for all of EPA’s
firm level models are presented in Table 5-6. The ratios are the same for each industry type across all
sizes because of the proportionality assumptions used to create the size categories, although the financial
information does vary by size. See Chapter Four, Section 4.2.2 for how the firm model financials were
generated. The spreadsheets that contain all of the financial assumptions used to create these ratios for
each model firm can be found in the Rulemaking Record (DCN 45031).

5-15



Table 5-6. Baseline Financial Ratio Values

Baseline Baseline Baseline Baseline
Industry Type Gross Profit Return on Net Worth Current Ratio Debt to Equity
Single Family 0.2280 0.0506 1.3936 1.9155
Multifamily 0.1900 0.4639 1.1265 3.0161
Commercia 0.1590 0.2442 1.5620 1.3364
Industrial 0.1840 0.2530 1.5979 1.2472
Heavy 0.2230 0.1983 0.1630 1.0619

5.4.1.3 Cost Passthrough Considerations

Asindicated in Chapter Four, Section 4.2.2, the C& D/FrM S simulations have been run under two
cost passthrough scenarios: (1) zero cost passthrough from the devel oper-builder to the consumer, and (2)
an estimated actual cost passthrough, where a“realistic” share of the compliance costs are passed though
to consumers in the form of higher prices. EPA has estimated a separate cost passthrough factor for each
market sector individually (see Section 4.2.2). The zero cost passthrough results represent the “worst
case” scenario for industry; impacts under the more realistic cost passthrough assumption are smaller than

those for the zero cost passthrough case.

54.2 Resultsof the Firm-Level Analysis

The following sections present the results of the C& D/FrM S analysis using the models devel oped
in Chapter Four, Section 4.2.2. Section 5.4.2.1 presents the results, measured as changes in financial
ratios. Section 5.4.2.2 provides estimates of numbers of firms estimated to experience financial stress and
numbers of potential employment effects for the four major building construction sectors and the highway
construction sector due to the options under consideration. Section 5.4.2.3 presents EPA’ s assessment of
the potential for the regulatory options to present a barrier to entry for new construction firms. These
results are summaries of detailed model results, which can be found in the Rulemaking Record (DCN
45029).
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5.4.2.1 Impactson Financial Ratios

Thefinancial ratio changes estimated to occur are presented under the two cost passthrough
scenarios discussed previoudly. Table 5-7a provides a summary of the results for each sector by
regulatory option, averaged over all project sizes, assuming all costs are absorbed by the firms (DCN
45028 presents each size result individually). The most severe impacts are measured by the impact on
return on net worth, followed by the gross profit, debt to equity, and current ratios. The largest impact isa
10.78 percent decline in the return on net worth ratio for the single-family residential sector under Option
2. With the exception of return on net worth, the remainder of the results are at or below -2.03 percent for

all project types.

Table 5-7b provides the same summary of financial ratios as Table 5-7a, but under the estimated
actual cost passthrough scenario. As the table shows, the results under the estimated actual cost
passthrough scenario indicate lower impacts than those shown in Table 5-8a, with impacts of less than -
1.5 percent for al financial ratios and all five project types, with most of the impacts being less than -0.3

percent (with the exception of return on net worth).

5.4.2.2 Impacts on Firm Financial Health and Employment

To estimate firm financial stress and potential employment effects, EPA analyzed changesin key
financial ratios that occur asfirms' costsincrease in response to the options considered. EPA again used
the costs per acre based on CGP-affected acres to gauge the impact of Options 2 and 4 on the financial
health of the building construction firms.

Financial Effectson Firms

Table 5-8a shows estimates of the number of firms expected to experience financial stress under a

zero cost passthrough assumption—the worst case scenario. Results under the “realistic” cost passthrough

assumption are presented in Table 5-8b. The largest number of firms estimated to experience financia

stress is projected to occur in the commercial sector (115 firms), followed by the single-family
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Table5-7a.  Impact of Regulatory Optionson Model Firm Financial Performance (Zero Cost
Passthr ough)
Construction Percent Changein Financial Ratios, From Baseline®
Industry and Gross Profit Return on Net Worth Current Ratio Debt to Equity
Regulatory
Option Min. M ax Min. M ax Min. M ax Min. Max
Single-family residential
Option 1 0.00% -0.20% 0.00% -2.31% 0.00% -0.02% 0.00% 0.08%
Option 2 0.00% -0.96% 0.00% -10.78% 0.00% -0.09% 0.00% 0.38%
Option 3 0.00% 0.00% 0.00% 0.00% 0.00% 0.00% 0.00% 0.00%
Option 4 0.00% -0.84% 0.00% -9.49% 0.00% -0.08% 0.00% 0.34%
Multifamily residential
Option 1 0.00% -0.29% 0.00% -0.92% 0.00% -0.05% 0.00% 0.19%
Option 2 0.00% -2.03% 0.00% -6.01% 0.00% -0.35% 0.00% 1.35%
Option 3 0.00% 0.00% 0.00% 0.00% 0.00% 0.00% 0.00% 0.00%
Option 4 0.00% -1.86% 0.00% -6.54% 0.00% -0.32% 0.00% 1.24%
Commercial
Option 1 0.00% -0.15% 0.00% -0.48% 0.00% -0.02% 0.00% 0.12%
Option 2 0.00% -0.86% 0.00% -2.72% 0.00% -0.12% 0.00% 0.67%
Option 3 0.00% 0.00% 0.00% 0.00% 0.00% 0.00% 0.00% 0.00%
Option 4 0.00% -0.78% 0.00% -2.45% 0.00% -0.11% 0.00% 0.60%
Industrial
Option 1 0.00% -0.12% 0.00% -0.39% 0.00% -0.02% 0.00% 0.11%
Option 2 0.00% -0.77% 0.00% -2.48% 0.00% -0.12% 0.00% 0.68%
Option 3 0.00% 0.00% 0.00% 0.00% 0.00% 0.00% 0.00% 0.00%
Option 4 0.00% -0.70% 0.00% -2.26% 0.00% -0.11% 0.00% 0.62%
Heavy Construction (Highway)
Worst Case NA -1.37% NA -4.23% NA -0.24% NA 1.06%
Option 3 0.00% 0.00% 0.00% 0.00% 0.00% 0.00% 0.00% 0.00%

#Ranges (minimum and maximum) reflect results across model firms of varying sizes. See DCN 45028 for detailed

results.

Source: EPA estimates based on the methodol ogies presented in Chapter Four.
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Table5-7b.

Impact of Regulatory Options on Model Firm Financial Performance (Estimated
Actual Cost Passthrough?)

Construction
Industry and
Regulatory
Option

Per cent Changein Financial Ratios, From Basdline®

Gross Profit

Return on Net
Worth Current Ratio Debt to Equity

Min. M ax

Min. M ax Min. M ax Min. M ax

Single-family residential

Option 1 0.00% -0.03% 0.00% -0.32% 0.00% 0.00% 0.00% 0.01%
Option 2 0.00% -0.13% 0.00% -1.48% 0.00% -0.01% 0.00% 0.05%
Option 3 0.00% 0.00% 0.00% 0.00% 0.00% 0.00% 0.00% 0.00%
Option 4 0.00% -0.12% 0.00% -1.31% 0.00% -0.01% 0.00% 0.05%

Multifamily residential

Option 1 0.00% -0.04% 0.00% -0.13% 0.00% -0.01% 0.00% 0.03%
Option 2 0.00% -0.28% 0.00% -0.84% 0.00% -0.05% 0.00% 0.17%
Option 3 0.00% 0.00% 0.00% 0.00% 0.00% 0.00% 0.00% 0.00%
Option 4 0.00% -0.26% 0.00% -0.91% 0.00% -0.04% 0.00% 0.19%
Commercial

Option 1 0.00% -0.01% 0.00% -0.05% 0.00% 0.00% 0.00% 0.01%
Option 2 0.00% -0.08% 0.00% -0.26% 0.00% -0.01% 0.00% 0.06%
Option 3 0.00% 0.00% 0.00% 0.00% 0.00% 0.00% 0.00% 0.00%
Option 4 0.00% -0.07% 0.00% -0.23% 0.00% -0.01% 0.00% 0.06%
Industrial

Option 1 0.00% -0.02% 0.00% -0.06% 0.00% 0.00% 0.00% 0.02%
Option 2 0.00% -0.12% 0.00% -0.40% 0.00% -0.02% 0.00% 0.11%
Option 3 0.00% 0.00% 0.00% 0.00% 0.00% 0.00% 0.00% 0.00%
Option 4 0.00% -0.11% 0.00% -0.36% 0.00% -0.02% 0.00% 0.10%

Heavy Construction (Highway)

Worst-Case

NA -0.22% NA -0.68% NA -0.04% NA 0.17%

Option 3

0.00% 0.00% 0.00% 0.00% 0.00% 0.00% 0.00% 0.00%

*EPA applied the following estimated cost passthrough factors: Single-family residential, 86%; Multifamily
residential, 86%; Commercial, 91%; Industrial, 84%.
PRanges (minimum and maximum) reflect results across model firms of varying sizes. See DCN 45028 for detailed

results.

Source: EPA estimates based on the methodol ogies presented in Chapter Four.
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Table5-8a.  Estimated Numbersof Firms Expected To Experience Financial Stress (Zero Cost
Passthrough)
Single-Family Multifamily Commercial

Option Number Pct. of Total Number Pct. of Total Number Pct. of Total
1 5 0.0% 1 0.0% 19 0.0%
2 36 0.1% 10 0.2% 133 0.3%
3 0 0.0% 0 0.0% 0 0.0%
4 31 0.0% 9 0.2% 115 0.3%

Industrial Heavy TOTAL

Option Number Pct. of Total Number Pct. of Total Number Pct. of Total
1 4 0.1% 8 0.1% 37 0.0%
2 25 0.3% 54 0.5% 258 0.3%
3 0 0.0% 0 0.0% 0 0.0%
4 22 0.3% 35 0.4% 212 0.2%

Source: EPA estimates based on the methodol ogies presented in Chapter Four. See DCN 45029 for detailed results.

Table5-8b.  Estimated Number of Firms Expected To Experience Financial Stress
(“Realistic” Cost Passthrough Assumption)
Single-Family Multifamily Commercial

Option Number Pct. of Total Number Pct. of Total Number Pct. of Total
1 1 0.0% 0 0.0% 2 0.0%
2 5 0.0% 1 0.0% 12 0.0%
3 0 0.0% 0 0.0% 0 0.0%
4 4 0.0% 1 0.0% 11 0.0%

Industrial Heavy TOTAL

Option Number Pct. of Total Number Pct. of Total Number Pct. of Total
1 1 0.0% 1 0.0% 5 0.0%
2 4 0.0% 9 0.1% 31 0.0%
3 0 0.0% 0 0.0% 0 0.0%
4 4 0.0% 6 0.1% 26 0.0%

Source: EPA estimates based on the methodol ogies presented in Chapter Four. See DCN 45029 for detailed results.
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residential sector (31 firms). Firm stress as a percent of total firmsis, at most, 0.3 percent under all

options considered and for al industry sectors. As seen in Table 5-8b, firm impacts are even smaller when

estimated actual cost passthrough is accounted for. Impacts on the heavy construction sector not

represented by highway construction are expected to be similarly very small.

Potential Employment Effects

Table 5-9a presents employment effects analysis results under a zero cost passthrough assumption

to show the worst case scenario. Results under an estimated actual cost passthrough assumption are
presented in Table 5-9b.

Table 5-9a. Estimated Potential Employment Effects (Zero Cost Passthrough)
Single-Family Multifamily Commercial

Option Number Pct. of Total Number Pct. of Total Number Pct. of Total
1 131 0.0% 58 0.2% 267 0.0%
2 1,043 0.4% 494 1.4% 1,853 0.3%
3 0 0.0% 0 0.0% 0 0.0%
4 888 0.3% 420 1.2% 1,607 0.3%

Industrial Heavy TOTAL

Option Number Pct. of Total Number Pct. of Total Number Pct. of Total
1 65 0.0% 193 0.1% 714 0.0%
2 457 0.3% 1,331 0.5% 5178 0.4%
3 0 0.0% 0 0.0% 0 0.0%
4 403 0.3% 803 0.4% 4,121 0.3%

Source: EPA estimates based on the methodol ogies presented in Chapter Four. See DCN 45029 for detailed results.
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Table 5-9b. Estimated Potential Employment Effects (“ Realistic” Cost Passthrough
Assumption)
Single-Family Multifamily Commercial

Option Number Pct. of Total Number Pct. of Total Number Pct. of Total
1 18 0.0% 8 0.0% 25 0.0%
2 144 0.0% 69 0.2% 175 0.0%
3 0 0.0% 0 0.0% 0 0.0%
4 122 0.0% 59 0.2% 152 0.0%

Industrial Heavy TOTAL

Option Number Pct. of Total Number Pct. of Total Number Pct. of Total
1 10 0.0% 31 0.0% 92 0.0%
2 73 0.0% 212 0.1% 673 0.0%
3 0 0.0% 0 0.0% 0 0.0%
4 64 0.0% 128 0.1% 525 0.0%

Source: EPA estimates based on the methodol ogies presented in Chapter Four.

Potential employment impacts as a percentage of each sector’ s total employment are roughly the
same as the firm effects. Thisisto be expected, because EPA estimated potential employment effects by
multiplying projected numbers of firms experiencing financial stress by the number of employees per
firm. Note that in the multifamily sector, the percentage of potential employment effectsis slightly higher
than the percentage of firms estimated to experience financial stress. This occurs because the model firms
most affected by the options considered account for a disproportionately high percentage of sector
employment. As before, the losses estimated using the actual estimated cost passthrough assumption are
less than those estimated using the zero cost passthrough assumption. In no case, however, does the
impact exceed 1.4 percent, even under the worst-case scenario of zero cost passthrough. Impacts on
employment in other heavy construction sectors not represented by highway construction are also

expected to be minimal.
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5.4.2.3 Barrier to Entry Results

This section presents the results of EPA’s barrier to entry analysis for the five industry sectors. As
discussed in Section 4.2.2.2.4, EPA examined the ratio of compliance costs to current and total assetsto
determine if new market entrants would find it more difficult to obtain construction loans to start a project
than would existing firms. As discussed in more detail in that section, this methodology is conservative
by design because it does not account for the fact that a firm would typically be expected to finance 20

percent of the incremental compliance costs to obtain the loan—not the full amount as assumed here.

Thisanalysisis run only under the zero cost passthrough assumption. As shown in Table 5-10,
compliance costs represent a maximum of 1.7 percent of amodel establishment’s current assets (1.3
percent of total assets) across al options and project types (excluding highway construction). These
maximum projected impacts occur in the multifamily sector. For the industrial and commercia sectors,
compliance costs are less than 0.6 percent of current assets, while in the single-family sector, costs are
less than 0.4 percent of current assets. The impacts would be smaller under an estimated actual cost

passthrough scenario.

55 ANALYSISOF NATIONAL COMPLIANCE COSTS

In this section, EPA presents an overview of the methodology used to compute the national
compliance costs of all options considered for the Final Action (Section 5.5.1). These national
compliance costs are then presented as totals by industry sector and option (Section 5.5.2) and on a per-
unit basis, also by industry sector and option (Section 5.5.3). Spreadsheets used to cal culate these costs
are available in the Rulemaking Record (DCN 45039).

55.1 Overview of Methodology and Assumptions Used in the National Compliance Cost
M odel

EPA calculates the national compliance costs associated with the options considered by

multiplying the compliance costs per acre (by project type and size; see Table 5-2) by estimates of the
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Table 5-10. Barrier to Entry Analysis (Zero Cost Passthrough)
Compliance Costs Divided by:
Current Assets Total Assets
Option Min. M ax. Min. Max.
Single-Family Residential
1 0.0% 0.1% 0.0% 0.1%
2 0.0% 0.4% 0.0% 0.3%
3 0.0% 0.0% 0.0% 0.0%
4 0.0% 0.4% 0.0% 0.3%
Multifamily Residential
1 0.0% 0.3% 0.0% 0.2%
2 0.0% 1.7% 0.0% 1.3%
3 0.0% 0.0% 0.0% 0.0%
4 0.0% 1.6% 0.0% 1.2%
Commercial
1 0.0% 0.1% 0.0% 0.1%
2 0.0% 0.6% 0.0% 0.5%
3 0.0% 0.0% 0.0% 0.0%
4 0.0% 0.5% 0.0% 0.3%
Industrial
1 0.0% 0.1% 0.0% 0.1%
2 0.0% 0.6% 0.0% 0.5%
3 0.0% 0.0% 0.0% 0.0%
4 0.0% 0.6% 0.0% 0.4%
Heavy (Highway Construction)
Worst Case NA 1.2% NA 0.7%
3 0.0% 0.0% 0.0% 0.0%

Source: EPA estimates based on the methodol ogies presented in Chapter Four.
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total number of acres developed per year (see Chapter Four, Section 4.3). EPA uses data from the USDA
NRI to estimate the number of acres developed per year. According to this source, approximately 2.2
million acres of undeveloped land are converted to a devel oped state every year. EPA has adjusted this
total to account for differencesin regulatory coverage between Option 1 and Option 2.* As described in
Chapter Four, Section 4.3, both the 14-Community Study (conducted in support of the Phase I[I| NPDES
stormwater rule development) and building permits data from Census were used to allocate the devel oped

acreage by project type and size (U.S. EPA, 1999; U.S Bureau of the Census, 2000c).

EPA aso calculates the national costs by unit, using numbers of single family homes and units
for multifamily residential construction and by square footage for commercial and industrial
development. Section 4.3.1.2 presents the estimates of units (in terms of numbers of houses, units, and
sguare footage) in the discussions concerning the distribution of numbers of developed acres by land use

type and size.

5.5.2 Estimateof Total National Compliance Costs

Table 5-11 contains EPA’ s estimates of the annua national costs of the regulatory options. The
national costs of the options considered range from $0 for each project type (Option 3) to maximums of
$143 million for single-family residential construction, $103 million for multifamily residential
construction, $296 million for commercial construction, and $13 million for industrial construction (all
Option 2).°

The combined annual national compliance costs across all sectors are shown in the final rows of
Table 5-11. The national compliance costs are $264 million under Option 1, $556 million under Option 2,
and $360 million under Option 4. Option 3, the no-action option, results in no incremental compliance

costs.

“ Option 1 applies to sites of one acre or more, while Option 2 applies to sites of five acres or more. Adjustments
are not made for Option 4, since it does not matter whether EPA multiplies cost per acre developed by total developed
acres or cost per acre affected by total affected acres.

® Note that the costs to the heavy construction sector are accounted for, although the additional costs for
this sector are distributed among the four major industry sectors in proportion to their acreage (see Section 4.3.1.2).
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Table5-11. Estimated Annual National Cost of Stormwater Control Options (All Dollar
Amounts Arein Constant, Pre-tax, 2000 Dollars)

Option

Estimated National Costs
(% 1,000)

Single-Family Residential

Option 1 $63,652
Option 2 $143,197
Option 3 $0
Option 4 $88,262
Multifamily Residential
Option 1 $45,820
Option 2 $103,234
Option 3 $0
Option 4 $65,200
Commercial
Option 1 $148,173
Option 2 $296,446
Option 3 $0
Option 4 $197,440
Industrial
Option 1 $6,458
Option 2 $12,797
Option 3 $0
Option 4 $8,979
Total
Option 1 $264,104
Option 2 $555,675
Option 3 $0
Option 4 $359,882

Source; EPA estimates.
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National costs reflect the absence of costs associated with developed acresin states where state
reguirements are deemed equivalent to the options under consideration. See the Technical Devel opment
Document (U.S. EPA, 2004) for adiscussion of state equivalency. Chapter Four, Section 4.1.2.1

provides a summary of thisinformation.

5.5.3 Estimatesof Compliance Cost on a Per-Unit Basis

Table 5-12 shows the calculation of cost per unit for Options 1, 2, and 4. Units are “dollars per
house” and “dollars per unit” for single-family residential and multifamily residential construction,
respectively, and “dollars per square foot” for al other categories. Total costs are as shownin
Table 5-11 and include builders’ opportunity and interest costs. In effect, Table 5-12 shows the cost per
unit assuming 100 percent cost passthrough. Units per acre were estimated in Section 4.3.1.2 and are
repeated in the table.

The cost to build a new single-family home increases by $44.66 under Option 1, $107.05 under
Option 2, and $65.98 under Option 4. The cost to build a new multifamily home increases by $17.66
under Option 1, $43.65 under Option 2, and $27.57 under Option 4. Costs per square foot for commercial
space and industrial space increase by 0.01 cent for Option 1, 0.03 and 0.04 cents respectively for Option
2, and 0.02 and 0.03 cents respectively for Option 4. The impacts of these cost increases on the markets

for new construction are explored in Section 5.6.

5.6 ANALYSISOF IMPACTSON CONSTRUCTION MARKETS

EPA uses three analytical approaches to estimate the potential impacts of the regulatory options
on the various construction and devel opment markets and the impact of changes in those markets on
consumers of single family housing. These analyses use somewhat different underlying assumptions and
are thus not expected to produce the same results. Each analysis, however, provides dightly different
information. Combined, these analyses contribute to a better understanding of the magnitude of the
estimated impacts.
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Table5-12.

Calculation of Total Cost per Unit (Includesthe Impact of Equivalent State
Programs; All Dollar Amounts Arein Constant, Pre-tax, 2000 Dollars)

Ratio Single-Family Multi-Family Commercial Industrial Total
Option 1
Total Costs $63,652,385 $45,820,378 $148,172,832 $6,458,434 $264,104,029
Total Acres 533,781 250,937 1,332,622 57,379 2,174,718
Cost per
Acre $119.25 $182.60 $111.19 $112.56
Units per
Acre 2.67 10 8,320 8,555
Cost per Unit $44.66 $17.66 $0.01 $0.01
Option 2
Total Costs $143,196,670 $103,234,363 $296,446,381 $12,797,180 $555,674,594
Total Acres 500,985 228,713 1,061,245 42,583 1,833,525
Cost per
Acre $285.83 $451.37 $279.34 $300.53
Units per
Acre 2.67 10 8,320 8,555
Cost per Unit $107.05 $43.65 $0.03 $0.04
Option 4
Total Costs $88,262,015 $65,200,328 $197,440,003 $8,979,489 $359,881,835
Total Acres 500,985 228,713 1,061,245 42,583 1,833,525
Cost per
Acre $176.18 $285.08 $186.05 $210.87
Units per
Acre 2.67 10.34 8,320 8,555
Cost per Unit $65.98 $27.57 $0.02 $0.03

Source: EPA estimates based on the methodol ogies presented in Chapter Four. See DCN 45039 for detailed results.
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The first approach measures impacts on consumers using EPA’ s Consumer Impact Model
(Section 5.6.1). The other two approaches are the basis of two of three modules in EPA’s partial
equilibrium modeling system, C& D/PEQMMS. EPA’s second approach and first module of the
C&D/PEgGMMS, the National Housing Model, measures impacts on prices and quantities in the national
housing market (Section 5.6.2). The third approach and second module of the C&D/PEGQMMS, the
Regional Market Modeling Module, estimates impacts on regional markets for al four mgjor C&D
sectors (Section 5.6.3). The last module of the C& D/PEQMMS is the Net Economic Impact Model,
whichisdiscussed in Section 5.7.

5.6.1 Analysisof Consumer Impacts

5.6.1.1 Overview of Methodology and Assumptions Used in the Consumer I mpact Model

EPA analyzed the impacts on consumers using EPA’s Consumer Impact Model. To estimate
worst-case impacts on consumers, EPA assumes that devel opers and builders pass on 100 percent of the
costs to the new single-family home buyer. EPA’s model estimates the change in income needed to
qualify for financing to purchase the (higher priced) housing unit, and then estimates the change in the
number of households that would meet the higher income criteria. In theory, this provides an estimate of
the change in new housing demand that could arise as aresult of the options considered. The
methodol ogy for this model was discussed in Chapter Four, Section 4.3.2.1.

5.6.1.2 Estimates of Consumer I mpacts

Table 5-13 shows that the incremental costs of the options considered add a maximum of $43 to
the $90,393 in income that is required to purchase the baseline model home. (i.e., a$43 increasein
income is needed to accommadate the most expensive option for the model representing the highest cost
per acre for asingle family residence, (the 7.5-acre model). Given this qualifying income change,
between 0 and 15,000 households (0 percent to 0.09 percent of total qualifying households) would fail to
qualify for amortgage for the median priced home.
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Table 5-13.

Impact of Option Compliance Costs on Housing Affordability (All Dollar Amounts
arein Constant, Pre-tax, 2000 Dollars)

Total Chanaein Number of Per cent of
ESC Changein Income | ncogrlne Households Households Shifted
Costs Costs Needed to Needed () Shifted that Could Afford
Option ($/Unit) ($/Unit) Qualify (%) (Thousands) Baseline
1 $30 $65 $90,412 $18 (6.4) -0.04%
2 $70 $150 $90,436 $43 (24.9) -0.09%
3 $0 $0 $90,393 $0 0.0 0.00%
4 $44 $95 $90,421 $27 (9.4) -0.06%

Source: EPA estimates based on the methodol ogies presented in Chapter Four.

5.6.2 Analysisof the National Housing M ar ket

5.6.2.1 Overview of Methodology and Assumptions Used in the National Housing Model

Inthisanalysis, EPA uses anationa partial equilibrium model of single-family housing. Partial

equilibrium models use information on estimated elasticities of market supply and demand to estimate the

impact of incremental costs on the supply curve and, thus, on prices and quantities of construction

products. Additional costs of compliance generally shift the supply curve up. This shift typically drives

changesin prices (prices rise) and quantities (quantities fall). Thismodel calculates changes in housing

prices and quantities of single-family housing (see Section 5.6.2). The detailed methodology for this
National Housing Market Model was presented Chapter Four, Section 4.3.2.2.

5.6.2.2 Estimates of I mpacts on the National Housing Market

Table 5-14 shows the results of EPA’s analysis using the National Housing Market Model. The

table shows the estimated changes in median single-family home prices as aresult of the options

considered. The changes in costs range from $0 to $70. The market model recognizes that market

conditions control how much of these costs can be passed through to consumers. Thus, the price increase

is somewhat smaller than the related cost increase, reflecting the fact that some costs would be borne by
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the builder-developer. The largest increase in price reduces the quantity that can be sold by about 0.01

percent. The total loss in output to the construction industry ranges from $0 to $49.6 million. See also
DCN 45026 in the Rulemaking Record.

Table 5-14. Single-Family Residential—Changesin Price and Quantity From the Baseline (All
Dollar Values Arein Constant, Pre-tax, 2000 Dollars)
Changein Price Quantity Quantity L oss of
Cost New Price Change Change Change Output
Option ($/Unit) ($/Unit) ($/Unit) (Units) (Per cent) ($ Million)
1 $30 $316,126 $27 (67) 0.00% $(21.3)
2 $70 $316,162 $62 (157) -0.01% $(49.6)
3 $0 $316,099 $0 0 0.00% $0
4 $44 $316,139 $39 (99 -0.01% $(31.2)

Source: EPA estimates based on the methodol ogies presented in Chapter Four.

5.6.3 Analysisof Regional Markets

5.6.3.1 Overview of Methodologies and Assumptions Used in the Regional Market Modeling

EPA analyzes regional markets for the four major sectors (single-family, multifamily,

Module

commercial, and industrial), again using partial equilibrium market models within the C& D/PEGQMMS.

These models, known collectively as the Regional Market Modeling Module, use state-specific costs per

acre as discussed in Chapter Four, Section 4.3.2.3. The outputs of these regional analyses are somewhat

different among the sectors. EPA’ s focus on analyzing the single-family sector isto provide another

measure of housing affordability, since price and quantity effects can also be measured at the regional

level, asin Section 5.6.2. However, EPA is analyzing the multifamily, commercial, and industrial sectors

with the Regional Market Modeling Module to calculate the national -level changes in price and quantity

due to the effect of regulatory cost increases in these sectors and to determine regional-level net economic
impacts (discussed in Section 5.7). Chapter Four, Section 4.3.2.3 discusses the methodol ogies used to

perform these analysesin detail.
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EPA’sregional analysis of the single-family housing market looks at affordabilty using a
Housing Opportunity Index (HOI) approach. The HOI is an alternative measure of housing affordability.
It measures the percentage of households in aregion that can afford the median-priced house in that
region. EPA uses arough estimate of HOI, which is termed RHOI as explained in Chapter Four. EPA
estimated the change in RHOI from its baseline value for 215 regional housing markets using the price
changes predicted in each of those markets by the partial equilibrium models. A change downward in the
RHOI percentage indicates the number of households that can no longer afford the median-priced home.

EPA’sregional analysis of the multifamily, commercial, and industrial construction markets also
use partial equilibrium models, but fewer regions could be analyzed in the commercia and industrial
C&D sectors. The regional results are aggregated to estimate a national average effect on prices and

quantities in these markets for input to the Net Economic Impact Model (see Section 5.7).

5.6.3.2 Estimates of Regional Market | mpacts

5.6.3.2.1 Single-Family Housing M ar ket

Table 5-15 summarizes the results of the analysis of the single-family housing market in terms of
the average change in RHOI calculated across each Census Bureau division. The change in RHOI value
from baseline can be seen by comparing Option 1, 2, and 4 RHOI values to those for Option 3. Since the
RHOI encompasses both existing and new housing, the results show the net effect for the entire housing
market. The value of the RHOI varies considerably by region. In the Pacific region, high real estate prices
result in only one third of households having sufficient income to purchase the median-priced home. In

the central regions, however, three-quarters of households can afford the median-priced home.

The regulatory options have little effect on regional RHOI. Table 5-16 shows the percentage
changein RHOI by Census division. Option 1 changes RHOI by a maximum of 0.04 percent in all
regions. Option 2 changes RHOI by a maximum of 0.23 percent. Option 4 changes RHOI by a maximum
of 0.19 percent. The largest changes occur in the East North Central region. These changes are much

smaller in scale than annual changes that result from normal shiftsin real estate market conditions and
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demography of the market areas. More detailed results can be seen in DCN 45026, in the Rulemaking

Record.
Table 5-15. Single-Family Residential Average RHOI by Census Division
CensusDivision
1 2 3 4 5 6 7 8 9
East West East West
New Middle North North South South South
Option | England | Atlantic | Central | Central | Atlantic | Central | Central | Mountain | Pacific
1 54.21 62.33 72.64 78.79 70.28 69.67 64.70 44.55 32.61
2 54.15 62.27 72.50 78.72 70.24 69.65 64.68 44,51 32.58
3 54.24 62.37 72.67 78.82 70.31 69.70 64.73 44.58 32.63
4 54.18 62.30 72.53 78.75 70.29 69.68 64.72 44.55 32.59
RHOI indicates the percentage of households in each region that can afford the median-priced house.
Source: EPA estimates based on the methodol ogies presented in Chapter Four.
Table5-16.  Single-Family Residential—Per centage Changein RHOI by Census Division
CensusDivision
1 2 3 4 5 6 7 8 9
East West East West
New Middle North North South South South
Option | England | Atlantic | Central | Central | Atlantic | Central | Central | Mountain | Pacific
1 -0.05% -0.06% -0.04% | -0.04% -0.05% | -0.05% | -0.05% -0.07% | -0.06%
2 -0.17% -0.17% -0.23% | -0.13% -0.10% | -0.08% | -0.08% -0.16% | -0.16%
3 0.00% 0.00% 0.00% | 0.00% 0.00% | 0.00% | 0.00% 0.00% | 0.00%
4 -0.11% -0.12% -0.19% | -0.10% -0.03% | -0.03% | -0.03% -0.05% | -0.11%

RHOI indicates the percentage of households in each region that can afford the median-priced house.
Source: EPA estimates based on the methodol ogies presented in Chapter Four.
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5.6.3.2.2 Multifamily Housing Markets

Table 5-17 shows the estimated changes in median price of aunit in amultifamily building from
the options considered. The changes in costs range from $0 to $77 per unit. Multifamily housing disturbs
asmaller area per unit, so any ESC-related costs are spread over more units. The market model suggests a
higher share of compliance costs in multifamily housing would be passed through to consumers compared

to single-family homes, so price changes are closer to the actual change in builder costs. The price

changes passed through to consumers range from $0 to $72 per unit.

Table5-17. Multifamily Residential—Changesin Price and Quantity From the Basdline (All
Dollar Values Arein Constant, Pre-tax, 2000 Dollars)
Changein New Price Price Quantity Quantity L oss of
Cost (%$1,000/ Change Change Change Output
Option ($/Unit) Unit) ($/Unit) (Units) (Percent) ($ Million)

1 $21 $132.54 $19 (34) -0.01% ($4.5)
2 $77 $132.60 $72 (115) -0.04% ($15.0)
3 $0 $132.53 $0 0 0.00% $0.0
4 $38 $132.56 $35 (54) -0.02% ($7.1)

Source: EPA estimates based on the methodol ogies presented in Chapter Four.

56.3.2.3

Commer cial Space Markets

Rental pricesfor commercial space are typically quoted in dollars per square foot per year.

Table 5-18 shows the estimated changes in median rental rate of a square foot of commercial space from

the options considered. The changesin costs range from $0 to $0.06 per square foot. Tenants of

commercial space are considerably more price sensitive than residential buyers, so less of the change in

costs can be passed through to tenants. The change in average price per square foot reflects this

absorption of compliance costs by builders and building owners.



Price changes range from $0 to $0.05 per square foot. Quantity reductions are estimated to reach -
0.16 percent for the most costly option. The total loss in output to the construction industry ranges from
$0 to $262.2 million.

Table5-18.  Commercial—Changesin Price and Quantity From the Baseline (All Dollar Values
Arein Constant, Pre-tax, 2000 Dollars)

Price Quantity Quantity L oss of
Changein Cost New Price Change Change Change Output
Option ($/sg. Ft.) ($/Sq. Ft.) ($/sq. Ft.) (Units) (Per cent) ($ Million)
1 $0.01 $14.68 $0.01 (119) -0.03% $62.5
2 $0.06 $14.72 $0.05 (509) -0.16% ($262.2)
3 $0.00 $14.66 $0.00 0 0.00% $0.0
4 $0.04 $14.70 $0.04 (339) -0.11% ($174.8)

Source: EPA estimates based on the methodol ogies presented in Chapter Four.

5.6.3.24 Industrial Space Markets

Only 12,100 industrial projects are expected to start in the base year. Renta prices for industrial
space aretypically quoted in dollars per square foot per year. Table 5-19 shows the estimated changesin
median rental rate of a square foot of industrial/warehouse space from the options considered. The
changes in costs range from $0 to $0.08 per square foot. Buyers of industrial space are considerably more
price sensitive than homeowners, so less of the change in costs can be passed through to the end users.
The change in average price per square foot reflects this absorption of compliance costs by builders and

developers.
Price changes range from $0 to $0.07 per square foot. Quantity is reduced by about 1 percent for

the most costly option, albeit on asmall number of projectsin the baseline. The total lossin output to the

industrial construction industry ranges from $0 to $24.9 million.
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Table 5-19. Industrial—Changesin Price and Quantity From the Baseline (All Dollar Values
Arein Constant, Pre-tax, 2000 Dollars)
Changein Price Quantity Quantity L oss of
Cost ($/59. New Price Change Change Change Output
Option Ft.) ($/qg. Ft.) ($/5g. Ft.) (Units) (Percent) ($ Million)

1 $0.01 $5.18 $0.01 (27) -0.19% ($4.7)
2 $0.08 $5.24 $0.07 (144) -1.01% ($24.9)
3 $0.00 $5.16 $0.00 0 0.00% $0.0
4 $0.06 $5.22 $0.05 (107) -0.73% ($18.6)

Source: EPA estimates based on the methodol ogies presented in Chapter Four.

5.7 ANALYSISOF NET ECONOMIC IMPACTS

EPA’s analysis of net economic impacts uses the last module of the C& D/IPEQMMSS, the Net

Economic Impact Model. The analysis focuses on three areas of potential impact: (1) impactson U.S.

economic output and employment (Section 5.7.1); (2) impacts on measures of consumer and producer
welfare (Section 5.7.2); and (3) impacts on regions and communities (Section 5.7.3). Additionally, EPA
qualitatively analyzes impacts on international trade outside the C& D/PEQMMS (Section 5.7.4). With
the exception of international trade, al of these impacts are cal culated within the framework of the partial

equilibrium market models described in Section 5.6 previously. Net impacts on output and employment

stemming from the market for single-family homes are cal culated using the National Housing Model

discussed in Section 5.6.2. Output and employment impacts for the multifamily, commercial, and

industrial sectors are derived from the Regional Market Modeling Module. The analysis of impacts on

regions and communities use the outputs of the regional market models to devel op state-specific estimates

of impacts on output and employment. The spreadsheets used to calcul ate these net economic impacts are
available in the Rulemaking Record (DCNs 45025, 45027, and 45038).
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5.7.1 Impactson Output and Employment

5.7.1.1 Overview of Methodology and Assumptions

EPA uses the results of the National Housing Model for the single-family sector and the Regional
Market Modeling Module for the multifamily, commercial and industrial sectors. These models provide
the change in price and quantity expected on average in each market. The changesin price and quantity
are used to compute the direct output (revenue) changes in the industry sectors themselves. These output
changes have aripple effect in the rest of the economy, which can be measured using input-output
multipliers developed by the Bureau of Economic Analysis (U.S. Department of Commerce, 1996).
These multipliers aso can be used to estimate the impacts of output changes in the industry to calculate

employment changes both within the industry and in the rest of the U.S. economy.

Compliance costs generate economic gains aswell. Economic gains are derived from the
economic activity of installing and maintaining ESCs, as well as from inspecting and certifying sites. In
thisanalysis, EPA calculates the losses to industry and the U.S. economy and the gains of output and
employment separately, then calculates the net gains or losses in the U.S. economy as awhole.
Additional details about this methodology can be seen in Chapter Four, Section 4.3.3.

5.7.1.2 Estimates of Output and Employment Losses

As discussed previously, additional compliance costs reduce the output of the construction
industry as the increased price reduces sales. The estimate of this effect is shown in the “Loss of Output”
column of Table 5-20. Most of the losses are in the large, single-family residential and commercial
construction sectors. These |osses are offset, however, by increases in output and employment in those
industries associated with compliance, i.e., design, installation, and inspection of ESCs. The estimate of
the amount of new work generated in these activities is shown in the “ Offset from Compliance Work”
column. The next two columns show the changesin jobs related to the loss in construction spending and
(offsetting) increase in regulatory compliance spending. Under both options, the need for labor associated
with compliance activities and the subsequent direct and indirect effects of that additional 1abor adds

more jobs than the loss of output takes away, resulting in a positive net employment change.
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Table 5-20.

Changesin Output and Total Employment From the Baseline (All Dollar Values
Arein Constant, Pre-tax, 2000 Dollars)

Net Changein Changein
Stimulus Changein Changein Employment Employment
from Employment | Employment From From Net Change

L oss of Added from Lost from Construction | Construction in Total

Output Work Output Stimulus Impacts Impacts Employment
Option ($ Million) ($ Million) (Jobs) (Jobs) (Jobs) (Jobs) (Jobs)
Single-Family Residential
1 ($21.3) $47.9 (791) 1,781 989 (1,162) (173)
2 ($49.6) $111.6 (1,844) 4,148 2,304 (2,707) (403)
3 $0.0 $0.0 0 0 0 0 0
4 ($31.2) $70.3 (1,160) 2,611 1,450 (1,704) (254)
Multifamily Residential
1 ($4.5) $7.2 (169) 267 98 (196) (98)
2 ($15.0) $24.0 (558) 891 334 (655) (321)
3 $0.0 $0.0 0 0 0 0 0
4 ($7.1) $11.2 (265) 418 153 (307) (154)
Commercial
1 ($62.5) $164.2 (2,322) 6,102 3,780 (4,055) 275)
2 ($262.2) $661.0 (9,743) 24,560 14,817 (16,265) (1,448)
3 $0.0 $0.0 0 0 0 0 0
4 ($174.8) ($417.4) (6,495) 15,509 9,014 (10,209) (1,194)
Industrial
1 ($4.7) $7.3 (175) 273 98 (169) (71)
2 ($24.9) $39.0 (926) 1,448 522 (901) (379)
3 $0.0 $0.0 0 0 0 0 0
4 ($18.6) $29.1 (692) 1,080 388 (672) (284)
Total
1 ($93.0) $226.7 (3,457) 8,422 4,965 (5,581) (616)
2 ($351.8) $835.5 (13,070) 31,047 17,976 (20,528) (2,552)
3 $0.0 $0.0 0 0 0 0 0
4 ($231.8) $527.9 (8,612) 19,618 11,006 (12,892) (1,886)

Source: EPA estimates based on the methodol ogies presented in Chapter Four.
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In the single-family sector under Option 1, for example, there is aloss of $21.3 million of output but an
offsetting stimulus of $48 million. The loss represents 791 jobs, but the offset generates 1,781 jobs; the
net result is the generation of 989 more jobs. Note that these job estimates apply to the entire economy,
not just the construction sectors. They represent all of the impacts that result as changesin the

construction industry ripple through other sectors.

The stimulus to the construction industry comes at the expense of consumer spending, as home
buyers and other consumers devote more of their income to housing. EPA assumes that this loss of
consumer surplus takes the form of reduced spending for other products, though it might also take the
form of reduced amenities in housing construction. Removing this spending from the national economy
reduces the employment that arises in response to consumer spending. The “ Change in Employment From
Consumer Spending” column shows this reduction in jobs, which offsets the stimulus to construction.

When this effect isfactored in, the net change in total employment is negative.

Total employment losses range from 0 to 2,552 jobs. These estimates do not consider how long
individuals may be out of work, nor do they consider individuals' alternative opportunities. Because of
this, such input-output analysis results are usually considered an over-estimate of the hardship initiated by

the change to the economy.

5.7.2 Impactson Welfare Measures

5.7.2.1 Overview of Methodology and Assumptions

As discussed in Chapter Four, Section 4.3.3, the incremental regulatory options (Options 1, 2 and
4) shift the supply curves for new construction in each sector. This shift alters the balance between
consumers and producers. Each group contributes to the costs of complying with the regulation.
Producers lose as their margin falls. Consumers lose in that they must allocate more of their resources to
housing rather than other things that give them pleasure. Much of the lossin consumer welfareis shifted
to producers, but generally both consumers and producers lose some surplus that is not gained elsewhere
in the economy. Lossthat is not compensated by gain elsewhere in the economy is termed “deadweight”

loss. The consumer, producer, and deadweight losses are calculated using the same market models used
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to calculate output losses. These calculations depend on the interactions between the supply and demand
curves in each model and the magnitude of the shift in the supply curve, as discussed in more detail in
Chapter Four, Section 4.3.3.

5.7.2.2 Estimates of | mpacts on Welfare Measures

As Table 5-21 indicates, consumers may lose from $0 to $752.4 million, depending on the option
selected. Producers lose from $0 to $87.8 million. Almost all of thislossis shifted from consumers and
construction firm owners to construction firms to pay the costs of complying with the regulation. As
shown in the last section, the net effect on construction may be a stimulus. However, asmall portion is
utterly lost to society. This portion, the “deadweight loss,” ranges from $0 to $965,000. The calculations

of these losses can be seen in DCN 45026 in the Rulemaking Record.

Table5-21. Annual Changesin Social Welfare Measures—All Sectors Combined (All Dollar
Values Arein Constant, Pre-tax, 2000 Dollars)
Total Consumer Total Producer Surplus
Total Deadweight L oss SurplusL oss Loss
Option ($ Million) ($ Million) ($ Million)

1 $0.044 $204.6 $23.3
2 $0.965 $752.4 $87.8
3 $0.000 $0.0 $0.0
4 $0.647 $472.5 $57.9

Source: EPA estimates based on the methodol ogies presented in Chapter Four.
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5.7.3 Impactson Regionsand Communities

5.7.3.1 Overview of Methodology and Assumptions Used

The multifamily housing and nonresidential market models estimate impacts on output and
employment at the state level based on information about local real estate markets. The single-family
housing market model estimates market effects at the Metropolitan Statistical Area (MSA) level, which
EPA then aggregates to the state level. The distribution of these impacts can be used to identify which
states might be more or less affected by the options considered for the Final Action. As before at the
national level, these impacts are measured in terms of output and employment gains and losses. Section

4.3.2.3 discusses this methodology in more detail .

5.7.3.2 Estimates of Impacts on Regions and Communities

Table 5-22 shows the loss in output to the construction industry, by state, as a result of
compliance with Option 2, the most expensive option. Loss of output largely follows the expected pattern
of population and growth. Several states show zero loss for some categories because there is so little
activity in that state that the effect could not be measured. Under Option 2, states are either affected by
the inspection and certification provisions (1& C) or both the |& C and CGP provisions. Those states with
very small impacts most likely have regulations equivalent to the CGP provisions and, therefore, show no
impacts under Option 4. See DCN 45026 in the Rulemaking Record for the detailed results of all options.

Table 5-23 provides a similar state-by-state breakdown of the net change in employment asa
result of compliance with Option 2. In severa states, multifamily housing, commercial, and industrial
stimulus effects are greater than the losses, and the regulation causes a small net positive change in
employment within those categories. Again, results for Options 1 and 4 are lower and distributed
differently because of state equivalency. DCN 45024 in the Rulemaking Record provides the results for

al options.
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Table5-22.

Changesin Output to the Construction Industry by State and Use Category Under

Option 2 ($ Millions) (All Dollar Values Arein Constant, Pre-tax, 2000 Dollar s)

State Single-Family| Multifamily | Commercial | Industrial Total
Alabama $(0.3) $(0.1) $(1.6) $(0.2) $(2.2)
Alaska $0.0 $0.0 $0.0 $0.0 $0.0
Arizona $(0.9) $(0.2) $(3.6) $(0.1) $(5.0)
Arkansas $(0.1) $0.0 $(0.5) $(0.1) $(0.7)
Cadlifornia $(5.4) $(1.7) $(14.5) $(1.3) $(23.0)
Colorado $(4.2) $(1.0) $(4.4) $(0.7) $(10.2)
Connecticut $(1.5) $0.0 $(1.2) $(0.1) $(2.9)
Delaware $(0.1) $0.0 $(0.9) $0.0 $(1.1)
District of Columbia $0.0 $0.0 $0.0 $0.0 $0.0
Florida $(1.9) $(0.8) $(25.8) $(0.6) $(29.1)
Georgia $(3.8) $(0.8) $(13.7) $(1.8) $(20.2)
Hawalii $0.0 $0.0 $0.0 $0.0 $0.0
Idaho $0.0 $0.0 $(0.6) $(0.1) $(0.7)
[llinois $(6.4) $(1.1) $(21.5) $(1.9) $(30.9)
Indiana $(3.6) $(0.5) $(16.0) $(1.6) $(21.7)
lowa $(0.1) $0.0 $(1.2) $(0.6) $(2.0)
Kansas $(0.1) $0.0 $(1.7) $(0.4) $(2.2)
Kentucky $(0.3) $(0.1) $(2.4) $(0.6) $(3.4)
Louisiana $(0.3) $0.0 $(1.4) $(0.1) $(1.9)
Maine $0.0 $0.0 $(0.4) $(0.1) $(0.5)
Maryland $(1.9) $(0.2) $(6.2) $(0.3) $(8.6)
Massachusetts $(0.5) $(0.1) $(1.5) $(0.1) $(2.2)
Michigan $(5.7) $(0.6) $(23.6) $(1.3) $(31.1)
Minnesota $(0.8) $(0.2) $(4.6) $(0.7) $(6.4)
Mississippi $(0.2) $(0.1) $(1.4) $(0.2) $(1.8)
Missouri $(3.6) $(0.6) $(6.9) $0.7) $(11.9)
Montana $0.0 $0.0 $(0.5) $(0.1) $(0.5)
Nebraska $(0.7) $(0.2) $(2.5) $0.2) $(3.5)
Nevada $0.0 $(0.1) $(0.6) $(0.1) $(0.8)
New Hampshire $(0.1) $0.0 $(0.3) $(0.1) $(0.5)
New Jersey $(4.1) $(0.8) $(5.7) $(0.1) $(10.7)
New Mexico $(0.1) $0.0 $(0.4) $0.0 $(0.6)
New York $(2.3) $(1.6) $(22.49) $(0.4) $(26.7)
North Carolina $(1.1) $(0.4) $(6.0) $(1.1) $(8.6)
North Dakota $(0.1) $0.0 $(0.7) $(0.2) $(1.1)
Ohio $(6.9) $(1.0) $(11.6) $(1.4) $(20.8)
Oklahoma $(0.2) $0.0 $(3.1) $(0.1) $(3.6)
Oregon $(1.6) $(0.3) $(2.6) $(1.0) $(5.6)
Pennsylvania $(1.0) $(0.2) $(11.2) $(1.1) $(13.6)
Rhode ISland $(0.8) $(0.1) $(0.5) $(0.3) $(1.6)
South Carolina $(0.3) $(0.1) $(3.6) $(0.3) $(4.3)
South Dakota $0.0 $0.0 $(0.8) $(0.1) $(1.0)
Tennessee $(0.5) $(0.2) $(3.8) $(0.6) $(5.0)
Texas $(2.4) $(0.6) $(2.3) $(0.8) $(6.1)
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Table 5-22. Changesin Output to the Construction Industry by State and Use Category Under
Option 2 ($ Millions) (All Dollar Values Arein Constant, Pre-tax, 2000 Dollar s)
State Single-Family| Multifamily | Commercial | Industrial Total
Utah $(0.1) $0.0 $(1.4) $(0.3) $(1.8)
Vermont $(0.1) $0.0 $(0.4) $(0.1) $(0.7)
Virginia $(0.3) $0.0 $(9.7) $(0.7) $(10.7)
Washington $(2.5) $(0.8) $(1.8) $(0.6) $(5.7)
West Virginia $0.0 $0.0 $(1.2) $(0.1) $(1.3)
Wisconsin $(2.1) $(0.6) $(12.6) $(1.5) $(16.8)
Wyoming $0.0 $0.0 $(0.4) $0.0 $(0.4)
United States Total $(69.3) $(15.0) $(262.2) $(24.9) $(371.5)

Source: EPA estimates based on the methodol ogies presented in Chapter Four.

574

Impacts on International Trade

As discussed in depth in Chapter Four, Section 4.3.3, EPA has determined that impacts on

international trade will be minimal.

58 IMPACTSON GOVERNMENTAL UNITS

As Section 4.8 discusses, EPA estimates that the options considered can impose some costs on

governmental unitsinvolved in “codifying” the construction general permit. This section examines the
costs imposed on governmental units associated with Options 2 and 4. The costs were derived at
proposal. EPA has not re-evaluated these costs, but believes, given the level of equivalency found in
most state regulations, that estimates from proposal are conservatively high. Option 4 costs are assumed

to be the same as Option 2 costs.

5.8.1 Construction Program Administration

EPA has analyzed the costs to governments under the assumption that the majority of

construction-related regulatory costs would be associated with processing general permits. As noted
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Table5-23. Net Changein Total Employment by State and Use Category (Jobs) Under Option 2

Single-
State Family Multifamily | Commercial | Industrial Total
Alabama Q) Q) (20) 4) (15)
Alaska 0 0 0 0 0
Arizona 0 (5) (22 2 (28)
Arkansas 0 0 4 (2 2
Cdlifornia (18) (38) 168 (12) 99
Colorado (3D (21 (26) (6) (84)
Connecticut (14) (D) 86 0 71
Delaware 0 D (6) 0 @)
District of Columbia 0 0 0 0 0
Florida 0 (14 (155) (20 (179)
Georgia (8) (12 (84) (33 (136)
Hawaii 0 0 0 0 0
Idaho 0 0 2 Q) 1
[llinois (53 (25) (338) (3D (447)
Indiana (29 (10 (210) (32 (281)
lowa 0 Q) (7 (14 (22
Kansas 0 0 (20) 7) (18)
Kentucky Q) Q) (15) 9) (26)
Louisiana 0 (D] 11 2 9
Maine 0 0 30 0 30
Maryland (16) 4) (38) (5) (63)
M assachusetts 0 3 104 0 101
Michigan (49 (15) (289) (20 (363)
Minnesota 2 (5) (28) (13) (48)
Mississippi 0 Q) (8) 2 (12
Missouri (28) (12 (42) (12 (95)
Montana 0 0 2 (D] 1
Nebraska (5) (3) (15) (3) (26)
Nevada 0 1 44 2 43
New Hampshire 0 0 21 0 21
New Jersey (38) (18) (89) 1 (144)
New Mexico 0 0 2 0 2
New York 0 (39 (236) (2 (277)
North Carolina ()] @) (36) (20) (66)
North Dakota 0 (D] (5) 4 (10)
Ohio (59) (23) (151) (24) (257)
Oklahoma 0 Q) (49) Q) (51)
Oregon (8 5) 39 (15) 11
Pennsylvania (0] (@] (68) (22 (94)
Rhode Island (8) (2 37 (1) 27,
South Carolina 0 (1) (22) (5) (28)
South Dakota 0 0 (5) (2 )
Tennessee 0 3 (23) (8 (34
Texas 0 (14) 162 (14) 134
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Table5-23. Net Changein Total Employment by State and Use Category (Jobs) Under Option 2

Single-
State Family Multifamily | Commercial | Industrial Total
Utah 0 0 (8) 3 (12
Vermont (D] 0 29 0 28
Virginia 0 Q) (152) (13 (165)
Washington (16) (15) 127 (6) 90
West Virginia 0 0 (7 2 (©)]
Wisconsin (15) (13) (165) (25) (217)
Wyoming 0 0 2 0 1
United States Total (403) (321) (1,448) (379 (2,552)

Source: EPA estimates based on the methodol ogies presented in Chapter Four.

previously, EPA assumes that the majority of NPDES Phase | and Phase || stormwater permit programs
are fully implemented, and that any new regulatory requirements would be superimposed upon these

programs.

Based on the assumption that all states would change their stormwater programs to include
certification of sedimentation basins and other aspects of the incremental regulatory options, EPA
estimated the annual costs of establishing such a program. These costs are presented in Table 5-24. EPA
estimates that states experience $0.24 million in costs per year to stay current with federal guidance, state
guidance, and evolving industry practice (U.S. EPA, 2002).

Table 5-24. Costs To Establish Construction Programs (All Dollar Valuesarein Constant, Pre-
Tax, 2000 Dollars)
Element Value Units
anit()j?][yh;L;Z tpor gg;l EPA regulation and 200 Hours'Y ear
Labor cost $24.36 $/Hour/State
State Cost per year $4,871 $/Y ear/State
Number of States 50 States
Total $243,551 $/Y ear

Source: U.S. EPA, 2002.
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In evaluating the annual costs, EPA assumed that the current trend—states taking the lead in
implementing the regulation of construction activities—will continue in the future. EPA elected not to
evaluate how to distribute its total estimated implementation cost between state and municipal agencies,
and instead has attributed all costs to states.

5.8.2 Government Construction Costs

Government entities commission nearly a quarter of the value of construction put in place
(Census, 2000). Government projects may need to comply with one of the incremental regulatory options,
if selected for the Final Action. In that case, their costs would increase, just as costs for private projects
would. Roughly one-half of government projects are maintenance or reconstruction of existing structures
that do not entail new ground disturbance. EPA estimates that approximately 24.7 percent of total impacts
would fall on government projects resulting in a $72.4 million additional cost to government entities
under Option 1, a$137.3 million additional cost under Option 2, or a $88.9 million additional cost to
government entities under Option 4.° This effect is discussed in detail in the Unfunded Mandates Reform
Act (UMRA) anaysisin Chapter Nine.

5.9 OTHER IMPACTS

This section addresses Executive Order (EO) 12866, which directs federal agencies to assess the
costs and benefits of each significant rule they propose or promulgate, as well as issues of environmental
justice and children’s health. Section 5.9.1 describes the administrative requirements of EO 12866.
Sections 5.9.2 and 5.9.3 describe EPA’ s analysis of environmental justice and children’s health issues for
the options considered. Another piece of legisation—the Unfunded Mandates Reform Act, or
UMRA—also has requirements relevant to EPA’ s plans. Chapter Nine addresses UMRA.

6 Additional cost to government entities under the ESC options includes costs potentially incurred
by Federal, State, and local government entities.
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Much of the information provided in this section is summarized from other documents that

support the Final Action, aswell as other sections of this report.

5.9.1 Requirementsof Executive Order 12866

Under EO 12866 (58 FR 51735, October 4, 1993), the Agency isto determine whether a
regulatory action is“significant” and therefore subject to OMB review and the directives of the EO. The

Order defines a* significant regulatory action” as onethat islikely to result in arule that may:

. Have an annual effect on the economy of $100 million or more or adversely affectin a
material way the economy, a sector of the economy, productivity, competition, jobs, the
environment, public health or safety, or state, local, or tribal governments or
communities;

. Create a serious inconsistency or otherwise interfere with an action taken or planned by
another agency;

. Materially alter the budgetary impact of entitlements, grants, user fees, or loan programs
or the rights and obligations of recipients thereof; or

. Raise novel legal or policy issues arising out of legal mandates, the President’ s priorities,
or the principles set forth in the Executive Order.

EPA has determined that if Options 1, 2, or 4 are chosen for the Final Action, they will resultin a
“significant regulatory action” under the terms of EO 12866, because the total costs of these options are
estimated to exceed $100 million annually. As such, this action was submitted to OMB before proposal.

Among the EO are that the Agency perform an analysis comparing the benefits of the regulation
to the costs that the regulation imposes, that the Agency analyze alternative approaches for the Final
Action, and that the reason for the Final Action be identified. Wherever possible, the costs and benefits of
the Final Action areto be expressed in monetary terms. Chapter Eight of this EA presents the estimated
social costs, pollutant reductions, and monetary benefits of the Final Action. Section 5.8 addresses the
impacts of the options considered on governmental units. An in-depth profile of the potentially affected

industry sectorsis presented in Chapter Two of this report.
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Executive Order 12866 directs the Agency to identify the reason for the incremental regulatory
options being considered. The reasons for considering Options 1, 2, and 4 are stated throughout this

report (Chapters One and Six).

Both UMRA and EO 12866 require the statutory authority for the rule to be cited. A detailed
discussion of the objectives and legal basis for the Final Action is presented in the preamble. A

discussion of the UMRA is presented in Chapter Nine of this report.

5.9.2 Environmental Justice

According to EO 12898, Federal Actions To Address Environmental Justice in Minority
Populations and Low-Income Populations, Federal agencies are to address potential environmental justice
issues that may be triggered by the options considered. Based on guidance in EPA’s Guidelines for
Preparing Economic Analyses, the potential effects of the options considered on minority and low-
income popul ations have been considered (U.S. EPA, 2000). EPA has determined that the Final Action
will not have a disproportionately large effect on minority or low-income populations, nor would it have
disproportionately high human health or environmental effects, regardless of option selected. Thus, no

further analysis on environmental justice issues has been conducted for the Final Action.

5.9.3 Children’sHealth

Pursuant to EO 13045, Protection of Children From Environmental Health Risks and Safety
Risks, EPA has considered whether this Final Action would have any significant effects on children’s
health or safety (U.S. EPA, 2000). EPA has determined, based on the information provided throughout
this report, that the Final Action will not have any significant effects on children’s health or safety,
regardless of option selected, and no further analysis has been conducted for this Final Action.
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CHAPTER SIX
FINAL REGULATORY FLEXIBILITY ANALYSIS

6.1 INTRODUCTION TO THE FINAL REGULATORY FLEXIBILITY ANALYSIS

This chapter considers the effects of the regulatory options considered by EPA for the Final
Action on small entitiesin the C&D industry. This analysisis conducted in accordance with the
Regulatory Flexibility Act (RFA, 5U.S.C. et seq., Public Law 96-354) as amended by the Small Business
Regulatory Enforcement Fairness Act of 1996 (SBREFA). The purpose of the RFA isto establish asa
principle of regulation that agencies should tailor regulatory and informational requirements to the size of
entities, consistent with the objectives of a particular regulation and applicable statutes. The RFA
generally provides for an agency to prepare afinal regulatory flexibility analysis (FRFA) of any rule
subject to notice-and-comment rulemaking requirements under the Administrative Procedure Act or any
other statute unless the agency certifies that the rule will not have a “significant impact on a substantial
number of small entities’ (U.S. EPA, 1999). Small entities include small businesses, small organizations

as defined by SBA, and governmental jurisdictions with populations of less than 50,000.

6.2 SMALL BUSINESSANALYSISCOMPONENTS

To analyze small business impacts, EPA has undertaken the components of an analysisin

accordance with the RFA, which provides that a FRFA isto contain:

. State the need for and objectives of the rule.

. Summarize the significant issues raised by public comments on the initial regulatory
flexibility analysis (IRFA) and the Agency’ s assessment of those issues and describe any
changesin the rule resulting from pubic comment.

. Describe the steps the Agency has used to minimize the significant economic impact on

small entities consistent with the stated objectives of the applicable statutes, including a
statement of the factual, policy, and legal reasons for selecting the alternative adopted in
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the final rule and why each one of the other significant regulatory
aternatives to the rule was rejected.

. Describe/estimate the number of small entities to which the rule will apply or explain
why no such estimate is available.

. Describe the projected reporting, recordkeeping, and other compliance requirements of
the rule, including an estimate of the classes of small entities that will be subject to the
requirements of therule.

EPA presents the impacts of the four options considered on small businesses. These impacts are
discussed in Section 6.3.

6.2.1 Need for and Objectives of the Rule

EPA maintains the authority to promulgate effluent guidelines and standards under sections 301,
304, 306, 307, 308, and 501 of the Clean Water Act (CWA), and 33 U.S.C. sections 1311, 1314, 1316,
1317, 1318, and 1361. Under these sections, EPA is authorized to set standards for controlling discharge
of pollutants for the C&D industry. The decision to regulate or not to regulate is considered pursuant to a
Consent Decreein NRDC et al. V. Reilly (D.D.C. No. 89-2980, January 31, 1992), and the decision is
consistent with EPA’ s latest Effluent Guidelines Plan under section 304(m) of the Clean Water Act (see
FRL-7268-5, 67(166):55012-55014).

The abjective of the CWA isto “restore and maintain the chemical, physical, and biological
integrity of the Nation’s waters.” To assist in achieving this objective, EPA issues effluent limitations
guidelines, pretreatment standards, and NSPS for industrial dischargers. Sections 301(b) and 306
authorize EPA toissue BAT and NSPSfor all pollutants. EPA isalso able to consider effluent guidelines
and determine that no action is necessary (see, for example, the Final Action Regarding Pretreatment
Standards for the Industrial Laundries Point Source Category [62 FR 66182]). The final regulatory option
chosen for the C&D industry is discussed in the Federal Register Notice.
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6.2.2 Significant Issues Raised by Public Comment

The significant issues raised by public comment that specifically address small business issues are

as follows;

. Some commenters were concerned that due to economies of scale, the very smallest firms
would be affected more than the typical firms by Options 1 and 2, since their costs per
acre would be higher. Others asked EPA to consider only sites where 5 acres or more are
disturbed to minimize impacts on small business. The very smallest firms are not likely to
be affected by any of the options, since they are highly unlikely to disturb an acre of land
in any one project. See also below about concerns for builders with one to four starts
annually.

. NAHB believes EPA did not meet the statutory reguirements of an IRFA because the
SBREFA Panel conclusions and descriptions of small business outreach were not
presented in the EA and because NAHB believed that no impact results for small
businesses were presented. EPA, however, provides the SBREFA Panel conclusions and
all information pertinent to the SBREFA process in the rulemaking record (see U.S. EPA,
2001). EPA disagreesthat no impact results were presented and refers to Section 6.4 of
the EA for the proposal (U.S. EPA, 2002), which specifically discusses impacts on small
business, showing results of arevenuetest. A revenue test isrecommended by EPA
guidance (U.S. EPA, 1999) for determining the magnitude of impact on small businessin
an IRFA.

. Several commenters were concerned that small businesses were not adequately identified
because EPA considered builders that undertake one to four starts annually to be
unaffected by Option 1 and builders that undertake five to nine starts annually to be
unaffected by Option 2. However, the criteriato trigger asite’'s compliance with the
options considered is disturbed acreage on asingle site. The commenters appear to
believe the standard is total area of al lots built on in the course of ayear. For example
in order for abuilder who builds one to four homesin ayear to trigger the 1-acre
threshold, the builder would probably need to build most of its annual units on one site
and disturb all of every lot. EPA found this scenario unlikely. The types of builders that
commonly build one to four units do so on isolated lots, with work spread out over the
course of the year. The same issue arises with the builders constructing five to nine units
under a 5-acre threshold. EPA continues to believe these cutoffsin anaytical
populations are reasonable, and that it is unlikely that EPA has systematically
underestimated numbers of small businesses affected or the impact of the options on
these small businesses.
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6.2.3 StepsUsed to Minimize Impacts

EPA took severa steps to minimize impacts under each option considered. Option 1 minimizes
impacts by limiting the scope of the option to projects disturbing more than 1 acre of land and by
requiring only inspection and certification, rather than requiring the industry to meet a technol ogy-based
standards. Option 2, while more stringent and requiring that an ELG be met, limits the scope to projects
that disturb more than 5 acres. This cutoff for Option 2 is designed in part to strongly limit the numbers
of small businesses that might be subject to an ELG. Furthermore, since the ELG is designed to codify
the provisions of the CGP, which serves as the model for several states, EPA has determined that alarge
portion of projects and firms will not be incrementally affected. Option 3, the no-action alternative, isthe
ultimate impact minimizing option, since it does not impose any incremental requirements on any firm
regardless of size. Since proposal, EPA has further contemplated option modifications to minimize
impacts and has restructured Option 2 to omit the enhanced inspection and BMP certification
reguirements, naming this modified Option 2 as Option 4. Option 4, therefore, offers afurther reduction
in the impacts compared to Option 2. Thus, in ng al of the options under consideration, EPA has

sought to minimize impacts on small businesses.

6.2.4 Estimated Number of Small Business Entitiesto Which the Final Action Will Apply

6.2.4.1 Definition of Affected Small Entities

The RFA defines a*“small entity” as a small not-for-profit organization, small governmental
jurisdiction, or small business (which is defined at the firm level, not at the establishment level). EPA
expects that the principal impact of the C& D options on small entities will fall on small businesses that
undertake C& D activities and small governmental unitsinvolved in permitting C&D activities.! Section
6.3 addresses impacts on small businesses. Section 6.2.5 discusses impact on small governmental units

(also see Chapter Nine for a discussion of impact on small governmental units).

1 While some governmental and nonprofit entities may engage directly in C&D activities (i.e., undertake
C&D work of their own accord), complete information is not available to warrant inclusion of governmental or
nonprofit entitiesin thisanalysis. For this reason, this analysis focuses only on small businesses.
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The RFA provides, with some exceptions, that EPA define small businesses according to the size
standards established by SBA. SBA establishes criteriafor identifying small businesses based on either
the number of employees or annual revenues (13 CFR 121).? These size standards vary by NAICS (North
American Industrial Classification System) code, and previoudly by Standard Industrial Classification
(SIC) codes. Qualifying revenue levels differ among NAICS industries, and within the C&D industry
there are arange of qualifying revenue levels, from $5.0 million for NAICS 23311 (land subdivision and
development) to $27.5 million for the majority of industries within NAICS 233 and 234. For businesses
in the special trades industries, the small business size threshold is $11.5 million in revenues. Table 6-1

summarizes the SBA revenue thresholds for small businesses in each of the C&D industries.®

6.2.4.2 Number of In-Scope Small Firms Affected by the Regulatory Options

EPA estimated the number of small firms affected by the options considered through a series of

steps, asfollows:

. EPA estimated the number of establishmentsin the C&D industry.

. EPA estimated the number of establishments covered by the various options and
excluded those expected not to be affected by option requirements to produce the number
of “in-scope,” affected establishments).

. Based on the number of establishments considered in scope and affected, EPA estimated
the number of in-scope and affected firmsin the C&D industry.

2 Employees counted in determining size include all individuals employed on a full-time, part-time,
temporary, or other basis. Employment is measured as the average number of employees for each pay period over
the previous 12 months. For standards based on revenues, SBA uses the average revenues over the last three
completed fiscal years.

3 Under the new 2002 NAICS structure, size standards for construction firms have been updated to $6.0
million for NAICS 23311 (Land subdivision and development), $28.5 million for the majority of industries within
NAICS 233 and 234, and $12 million for NAICS 235930 and 235940 (Excavation contractors and Wrecking and
demoalition contractors) (U.S. SBA, 2002). This changeis not reflected in this EA, since SBA data does not classify
firmsat thislevel of detail. The closest categories by revenues available (<$7.5 million, <$25 million, and <$100
million) are aready being used to approximate the $5.0 million and $27.5 million cut-offs. See note to Table 2-12
in Chapter Two.
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. EPA estimated the number of these firms considered small.

. EPA estimated the proportion of firms located in states deemed to have stormwater
requirements equivalent to the CGP provisions of Options 2 and 4 so that the higher
CGP-affected costs per acre could be used with the appropriate number of small firms
(see Chapter Four, Section 4.2.2 for more information on the differences between state-
level costs per acrein “equivalent” vs. “non-equivalent” states).

Table6-1. SBA Small Business Definitionsfor the C&D Industry

SBA Revenue Size
NAICS Code Description Cutoff (Millions)
233110 Land subdivision and land devel opment $5.0
233210 Single-family housing construction $27.5
233220 Multifamily housing construction $27.5
233310 Manufacturing and industrial building construction $27.5
233320 Commercial and institutional building construction $27.5
234110 Highway and street construction $27.5
234120 Bridge and tunnel construction $27.5
234910 Water, sewer, and pipeline construction $27.5
234920 Power and communication transmission line construction $27.5
234930 Industrial nonbuilding structure construction $27.5
234990 All other heavy construction $27.5
235930 Excavation contractors $11.5
235940 Wrecking and demolition contractors $11.5

Source(s): 13 CFR 121 (Small Business Size Regulations; Size Standards and the North American Industry Classification
System; Correction); U.S. SBA 1998: Firm Size Data (see <http://www.sba.gov/advo/stats/ data.html>).

Number of Establishmentsin the C& D Industry

Thefirst step in the small entity analysisis to determine the number of establishmentsin the C&D
industry. EPA developed estimates of the number of potentially affected establishments in Chapter Two
(see Table 2-14). EPA estimated that as many as roughly 262,000 establishments might be covered under
the regulatory options considered.
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Number of In-Scope and Affected Establishments

The estimate of 262,000 establishments include a number of establishments EPA believes will not
be in-scope or affected by the regulatory options. EPA subtracted 62,400 establishments judged to be
primarily engaged in remodeling activities and 50,661 homebuilding establishments that construct fewer
than four homes per year and that were judged unlikely to disturb more than 1 acre of land on aregular
basis. This approach produced an estimate of 148,553 potentially in-scope businesses under Option 1
(see Table 2-13). Thistable also reflects the fact that EPA distributed establishments in the land
development industry (NAICS 2331) among the four building construction industries (NAICS 23321,
23322, 23331, and 23332) due to data limitations for the land development industry.

These establishments include those that construct a number of houses or unitsin the single-family
and multifamily construction sectors that are not likely to disturb 5 or more acres of land. A total of
12,708 establishments are estimated to build five to nine single-family homes per year and 1,904
establishments are estimated to build two to nine multifamily units per year. These two groups of
establishments are expected not to disturb 5 or more acres per year in undertaking this level of
construction activity. When these establishments are excluded, EPA estimates that 133,941
establishments might be in scope (See Chapter Two, Table 2-14. Similar adjustments are not made for

the nonresidential or nonbuilding construction sectors. See Chapter Four, Section 4.2.2.

EPA also does not include specia trades (NAICS 235) in the small entity analysis because EPA
does not believe that these businesses (e.g., plumbers, electricians, finish carpenters) are likely to be the
firms responsible for meeting option requirements. Furthermore, EPA believes that if required to meet
these options, these firms would generally pass costs back up to the general contractor by incorporating
these costsinto their bids. With special trades removed, 128,782 establishments remain potentially
affected under Option 1, and 114,170 remain potentially affected under Options 2 and 4 (see Chapter
Two, Table 2-14).

Thefinal distribution of in-scope establishments used in the small entity analysisis shownin
Table 6-2. Theseinclude both small and large establishments. The number of businesses these
establishments represent is discussed below. It isthe business entity, not the establishment, that is
generally relevant under the RFA.
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Table6-2. Number of In-Scope Establishments by Option in the C& D Industry

Option 1 Options2 and 4
Per cent of Per cent of
NAICS Industry Number Total Number Total
Single-family residential building
23321 construction 34,070 26.5% 21,362 18.7%
23322 Multifamily residential building construction 4,603 3.6% 2,699 2.4%
Manufacturing and industrial building
23331 construction 7,742 6.0% 7,742 6.8%
Commercial and institutional building
23332 construction 39,810 30.9% 39,810 34.9%
23411 Heavy construction 42 557 33.0% 42 557 37.3%
Potentially affected establishments 128,782 100.0% 114,170 100.0%

Totals may not add due to rounding.

See also Chapter Two, Table 2-14 and Chapter Four, Table 4-7. The difference between this table and Table 4-7 isthat this
table includes the entire potentially affected heavy construction sector, not just highway construction.

Source: U.S. Census Bureau (2000a) and EPA estimates.

Number of In-Scope and Affected Firms

To estimate the number of firms affected by the options considered, EPA first examined the ratio
of businesses to establishments from SBA (1998) data.* Table 6-3 shows these ratios.

Theratio of firms to establishmentsis almost one-to-one for all establishments with fewer than
100 employees. Based on this analysis, EPA assumesthat all small establishments are single-
establishment firms and makes no adjustments to numbers of firms. Firms and establishments for the

purposes of this analysis are thus considered equivalent.

4 For clarification, an establishment is defined as “a relatively permanent office or other place of business
where the usual business activities related to construction are conducted” (Census 2000). A business (or firm)
refers to the aggregation of all establishments owned by one company; therefore one business may consist of severa
establishments.
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Table 6-3. Ratio of Businesses to Establishments by Employment Size Class

23331 23332
23321 23322 Manufacturing Commercial and
Single-Family Multifamily and Industrial Institutional 23411
Employment Housing Housing Building Building Heavy
Class Construction Construction Construction Construction Construction

lto4 1.000 1.000 1.000 1.000 0.999
5t09 1.000 0.999 1.000 1.000 0.999
10to 19 0.999 1.000 0.999 0.998 0.997
20to0 99 0.993 0.994 0.997 0.991 0.991
100 to 499 0.661 0.884 0.973 0.821 0.860
500+ 0.203 0.540 0.558 0.327 0.215

Source: U.S. SBA (1998).

Number of Small Firms Affected

To estimate the number of small businesses, EPA examined the distribution of revenues per
establishment by size of establishment (see Table 6-4). Thisreview concluded that average revenues for
establishments below 100 employeesin size are consistently below the SBA small business size threshold
($27.5 million per year) while average revenues for establishments with more than 100 employees
consistently exceed the SBA threshold.> EPA, thus, concluded that the number of businesses with 100 or
fewer employees would be a good proxy for the number of businesses that fall below the SBA revenue
size threshold. EPA received no comments on this assumption. EPA used this approach for determining
the number of small businesses in the commercial, industrial, and heavy construction sectors. For these
sectors, EPA estimates the percentage of small businesses to be 96.9 percent, 98.2 percent, and 94.9
percent in the industrial, commercial, and highway construction sectors, respectively.

These percentages were calculated using the total number of establishments with the number of
establishments with fewer than 100 employees as shown in Table 6-4. EPA then applied these numbers
to the 7,742; 39,810; and 11,270 establishmentsin the industrial, commercial, and highway construction

% EPA notes that while the SBA threshold applies to businesses not establishments, there are very few
multi-establishment businesses in the below 100-employee size classes; therefore, the use of average establishment
revenues is appropriate.
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Table 6-4.

Establishments by Employment Class and Revenues per Establishment

Employment Class

Number of Establishments

Revenues per Establishment
(%1,000s)

Single-Family Housing Construction (NAICS 23321)

1to4 106,985 $412
5t09 21,377 $1,299
10to 19 7,234 $2,991
20to 99* 3,022 $12,073
100 to 499° 222 $75,923
500+° 10 $174,764
Subtotal 138,850 $1,760
Multifamily Housing Construction (NAICS 23322)

1to4 4,725 $383
5t09 1,456 $1,474
10to 19 782 $3,612
20to 99* 532 $10,692
100 to 499° 46 $40,855
500+° 3 $122,949
Subtotal 7,544 $1,070
Manufacturing and I ndustrial Building Construction (NAICS 23331)

1to4 3,136 $459
5t09 1,666 $1,529
10to0 19 1,261 $2,926
20to 99" 991 $10,891
100 to 499° 195 $46,414
500+° 30 $217,247
Subtotal 7,279 $4,682
Commercial and Institutional Building Construction (NAICS 23332)

1to4 17,722 $467
5t09 7,644 $1,490
10to 19 5,861 $3,434
20to 99" 5,518 $12,663
100 to 499° 637 $77,162
500+° 48 $342,102
Subtotal 37,430 $437,317
Heavy Construction (NAICS 23411)

1to4 4,154 $281
5t09 1,987 $939
10to 19 1,876 $1,998
20to 99* 2,683 $7,124
100 to 499° 544 $35,823
500+° 26 $118,810
Subtotal 11,270 $4,301

& Combined data from Census 20 to 49 and 50 to 99 employment classes.
P Combined data from Census 100 to 249 and 250 to 499 employment classes.
¢ Combined data from all Census employment classes of more than 500 employees.

Source: Census (2000); U.S. SBA (1998).
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sectors, respectively (see Table 6-2). Thisanalysisyields 7,502; 39,081; and 10,700 small establishments

in these industries.

For the single-family and multifamily construction sector, EPA had housing start data from the
2000 Census that alowed EPA to eliminate large establishments, which EPA determined to be those with
more than 499 starts. Table 6-5 shows the number of establishments by start class. EPA aso adjusted the
number of small businesses by eliminating the number of establishments that made no startsin 1997.° The
total number of small businessesis, therefore, 74,787 in the single-family construction sector and 3,173 in
the multifamily construction sector. The total number of small businessesin all sectors (housing and

nonhousing) sumsto 135,243.

The last step of this analysis was to eliminate the one to four housing start classes in the single-
family sector that EPA considers unlikely to be affected by Option 1 (50,661 firms) and the five to nine
housing start classin the single-family sector and the two to nine units start class in the multifamily
sector, similar to the way in which these groups were eliminated as discussed in Chapter Two (see Table
2-14). Table 6-6 shows the results of the designation of small business. The first column usesthein-
scope total establishments under the options as shown in Table 2-14 and Table 4-7. Based on the
assumption that these firms fall below the SBA-defined revenue threshold and can be considered “ small”
firms, EPA estimates there are 84,582 potentially affected small firms (representing 86.8 percent of all
potentially affected businesses) under Option 1 and 69,970 potentially affected small firms (representing
84.4 percent of al potentially affected firms, respectively). Note that the table includes only the highway
construction portion of the heavy construction sector. No analyses were run on the other heavy
construction firms, but results are discussed qualitatively in Section 6.3 to the extent that they might apply

to the other heavy construction firms.

® The firm analysis in Chapter Five did not specifically remove no-start establishments in the counts of
affected firms. They were, however, removed from the denominator at the end of the firm analysis to avoid dilution
of impacts when percentage of firm impacts were derived. These establishments would not incur impactsin the
year of the analysis.
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Table 6-5.

Number of Establishmentsin the Single-Family and Multifamily
Constructionl ndustries Sector s by Starts Class

Start Class

Count of Establishments

Single-Family Housing Construction (NAICS 23321)

0 9,833
lto4 50,661
5t09 12,708
10to 24 7,462
25t099 3,179
100 to 499 e
Start Class Count of Establishments

500+ 111
Total 84,731
Total Small Business 74,7872
Multifamily Housing Construction (NAICS 23322)

0 1,390
2t09 1,904
10to 24 616
25t099 359
100to 499 293
500+ 41
Total 4,603
Total Small Business 3,173

& Excludes those with no starts and 500 or more starts.
Source: Census (2000); EPA estimates.

Number of Small Firmsin States Affected by the CGP Provisions of Options2 and 4

The last adjustment EPA made to the number of firmsin the small business analysis was to

estimate the number of firms that will incur the costs associated with meeting the provisionsin Options 2

and 4 for codifying the CGP. These firms are located in states without stormwater requirements
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Table 6-6.

Considered

Estimated Number of Small Businesses Potentially Affected by the Options

NAICS

Potentially Affected

Potentially Affected Small Firms

Number

Per cent of All Small
C&D Firms

Affected Small
Firmsas a Percent
of Total for
Individual Industry

Option 1

233210: Single-family
housing construction

34,070

24,126

28.5%

70.8%

233220: Multifamily
housing construction

4,603

3,173

3.8%

68.9%

233310:
Manufacturing and
industrial building
construction

7,742

7,502

8.9%

96.9%

233320: Commercial
and institutional
building construction

39,810

39,081

46.2%

98.2%

23411 Heavy
construction®

11,270

10,700

12.7%

94.9%

Total

97,495

84,582

100.0%

86.8%

Options2 and 4

233210: Single-family
housing construction

21,362

11,418

26.3%

53.4%

233220: Multifamily
housing construction

2,699

1,269

3.3%

99.3%

233310:
Manufacturing and
industrial building
construction

7,742

7,502

9.2%

96.9%

233320: Commercial
and institutional
building construction

39,810

39,081

48.1%

98.2%

23411 Heavy
construction®

11,270

10,700

13.1%

94.9%

Total

82,883

69,970

100.0%

84.4%

& Includes only the highway construction sector. See Table 6-2 for the full count of heavy construction establishments.

Source: EPA estimates.

considered equivalent to the CGP (the non-equivalent states). Under Option 4, the per-acre costs for
meeting Option 4 (the CGP-affected per-acre costs; see Chapter Four, Section 4.2.2) are used to estimate

impacts for firmsin the non-equivalent states using the numbers of such firms (18,401 firms) as shown in

Table 6-7. The calculation of impacts under Option 2 is more complex. The same number of firmsis
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assigned the per-acre costs associated with meeting the CGP-affected per-acre costs (which include costs
associated with both the CGP component and the inspection and certification component). The remaining
firms (51,678 firmsin equivalent states) are assigned only the inspection and certification costs for
calculating impacts. The impacts on both sets of firms are then added. See also Chapter Four, Section
4.2.2.

Table6-7. Estimate of Numbersof Small Firmsin “Equivalent” and “ Non-Equivalent”

States®
Total Number of Total Number of
Total Number of Small Firmsin Small Firmsin Non-
NAICS Small Firms Equivalent States Equivalent States
233210: Single-family
housing construction 11,418 8,632 2,786
233220: Multifamily
housing construction 1,268 977 291
233310: Manufacturing
and industria building
construction 7,503 5,616 1,887
233320: Commercia
and institutional
building construction 39,081 28,182 10,899
23411 Heavy
construction® 10,700 8,009 2,691
Total 69,970 51,416 18,554

2 Based on EPA’ s assessment of states with stormwater requirements considered equivalent to the CGP
requirements. See Chapter Four, 4.1.2, and U.S. EPA, 2004.
Source: EPA estimates.

6.25 Description of Recordkeeping, Reporting, and Other Requirements

Options 1 and 2 contain recordkeeping and reporting requirements for entitiesin the C& D

industry. Option 3 imposes no incremental requirements on any C& D operation. Option 4 also imposes
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no incremental recordkeeping and reporting requirements for inspection and certification, but may impose
implementation costs for general permit development. In Chapter Five, EPA estimated the costs
associated with the additional requirements imposed on C& D establishments as a result of Options 1 and
2. This section focuses specifically on the costs and burden associated with recordkeeping, reporting, and
related requirements. These costs and burdens were developed at proposal (see U.S. EPA, 2002) and

have not been re-evaluated.

For the purpose of this analysis, “burden” means the total time, effort, or financial resources
expended to generate, maintain, retain, disclose, or provide information to or for afederal agency. Total

time includes the time needed to:

. Review instructions. Develop, acquire, install, and utilize technology and systems for the
purposes of collecting, validating, and verifying information.

. Process and maintain information.

. Disclose and provide information.

. Ad ust existing procedures to comply with any previously applicable instructions and
requirements.

. Train personnel to be able to respond to a collection of information request.

. Search data sources.

. Complete and review the collection of information.

. Transmit or otherwise disclose the information.

EPA estimated that states will incur some costs related to implementation of Options 1, 2, and 4
Specifically, general permit development and implementation of the inspection and certification
provisions (for Options 1 and 2) are estimated to require approximately 200 labor hours per state during
the first three years of program implementation. See Chapter Five, Section 5.8 for full details.

EPA analyzed costs to government units under the assumption that the magjority of Phase | and
Phase || stormwater NPDES permit programs and state requirements are fully implemented. Any new
regulatory requirements will be incremental to the costs of these programs. The analysisin Chapter Five

concluded that if Phase | and Phase Il are fully implemented by communities, Option 1 will not add any
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additional, recordkeeping burden reporting or burden to government units. Options 2 and 4 will add 200
labor hours per state to codify the CGP.

A significant new requirement for construction firms contained in both Option 1 and Option 2
will be maintenance of asite log book. The site log will record the date of initial groundbreaking and any
inspection or maintenance activities related to erosion and sediment control. The availability of the log
must be posted on the site and the log must be made available to government inspectors and the public.
Thisis arecordkeeping requirement only, and no information will be collected. EPA estimates that site
log will require 8.7 hours per year for each construction firm respondent. EPA further assumes that all
recordkeeping tasks will be performed by an engineering assistant. The fully loaded hourly wage for the
engineering assistant labor category in the construction industry, based on data from the U.S. Department
of Labor, Bureau of Labor Statistics, is $38.47 per hour. Thus, the 8.7 hours per year burden implies an
average annual cost of $335 for each firm. Since there are an estimated 95,753 small firms potentially
subject to Option 1, the annual cost of the site log requirement is estimated to be $32.07 million. Thisis
the largest portion of the inspection costs discussed in Chapter Five. Because Option 2 excludes firms
disturbing less than 5 acres each year from the site log requirement, the total costs of this requirement to

small business will be reduced. Option 4 is not associated with any of these costs.

6.3 EPA’'SANALYSISOF SMALL BUSINESSIMPACTS

The following sections describe the methodol ogies and results for the economic impact analysis

of the three options considered on small businessesin the C&D industry. As discussed elsewhere, this

analysis uses a baseline that assumes full compliance with Phase | and 1l requirements, aswell as

applicable state regulations.

6.3.1 Classification of Model Firmsfor Impact Analysis

For its economic impact analysis, EPA used the same model firms that comprise the C& D/FrMS
(see Chapter Four, Section 4.2.2). The data used to construct the model firmsis different, however, from
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the data used to define small firms. This section describes how EPA applied its analysis of small business-

owned firms to the model firms used in the impact analysis.

In the single-family and multifamily housing construction industry sectors (NAICS 233210 and
233220, respectively), EPA used multiple model firms based on the number of housing starts performed
by the establishment per year for its economic impact estimates. EPA compared the model facility data
by starts class with both the 1997 Census of Construction data by employment class and the SBA size
standard for small business status. Table 6-8 presents key model facility data by starts class.

Table 6-8. Key Model Facility Data by Housing Starts Classification Category
Average Value of Construction
Number of Units Started Average Number of Employees Work ($1,000)

NAICS 233210
Single-Family Housing Construction

lto4 25 $492
5t09 3.3 $1,089
10to 24 4.3 $1,987
25t099 8.6 $4,923
100 to 499 32.1 $24,031
500+ 160.0 $109,033

NAICS 233220
Multifamily Housing Construction

2109 3.2 $645

10to 24 5.1 $1,382
25t099 8.0 $3,500
100 to 499 13.5 $7,410
500+ 64.7 $43,844

Source: EPA estimates based on Rappaport and Cole (2000).

Single-family housing construction establishments with 100 to 499 starts per year employ, on
average, 32 workers per establishment and earn $24 million in revenues. Establishments with fewer starts
tend to employ fewer workers and have lower average revenues. Conversely, establishments with more
than 500 starts per year employ on average 160 workers and earn revenues in excess of $109 million per
establishment.
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Multifamily housing construction establishments with 100 to 499 starts per year employ, on
average, 13.5 workers per establishment and earn $7.4 million in revenues. Establishments with more
than 500 starts per year employ on average 65 workers and earn revenues of $44 million per
establishment. Although average employment per establishment in the 500+ start class does not exceed
100 workers, employment per establishment in that classis almost five times larger than the 100 to 499

starts class in the multifamily construction sector.

The natural break points in the employment and revenue per establishment data by housing start
class match reasonably well with those from the 1997 Census of Construction data described in Section
6.2.2. Therefore, for the purpose of this analysis, EPA assumes that firms with fewer than 500 housing
starts per year in both the 233210 and 233220 NAICS codes are small business-owned establishments,
and firmsin the 500+ starts class represent large business-owned establishments. Note that based on
1997 Census of Construction figures by employment class, EPA estimated 99.8 percent of establishments
in NAICS 233210 and 99.4 percent of establishmentsin NAICS 233220 overall are small business-
owned. Based on the Census Housing Starts Statistics special study, EPA estimated that 99.7 percent of
establishmentsin NAICS 233210 and 98.4 percent of establishmentsin NAICS 233220 overall are small

business-owned.’

To estimate the number of small firms potentially affected by the options considered, EPA first
projected impacts for each model firm and extrapolated those to the firms represented by the model. |If
the model firm has fewer than 500 starts per year, then all impacts to firms represented by that model firm
areincurred by small firms; impacts to firms represented by the model firm for the 500+ starts class are

incurred by large firms.

In the manufacturing and industrial, commercia and institutional, and heavy construction
industries, (NAICS codes 233310, 233320, and 23411, respectively), asingle model firm was used for the
economic impact analysis. Selection of the model firm for each industry was based on median revenue by

employment class. Because EPA used a single model firm in each of these industries, it is not appropriate

" Small differences arise in estimating the percentages of total establishmentsin the industry that are small
business-owned because of differencesin how the data are arranged. SBA setsits definition of “small” by firm
revenues. The census data available to EPA is arranged by employment class, not revenues, however, while datain
the Census Specia Study used to develop model establishmentsis arranged by starts class, not revenues or
employment. Thus, minor discrepancies in percentages that are insignificant to the analysis will occur.
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to designate the model firm as owned by asmall or large business. Therefore, EPA calculated the
percentage of firms that are small, as estimated from the 1997 Census of Construction, and applied that
percentage to all impacts to estimate small business impacts in these sectors. For example, approximately
97 percent of establishmentsin NAICS 233310 are small businesses. If 100 establishmentsin that
NAICS code are projected to incur compliance costs exceeding 1 percent of revenues, EPA assumes that
97 of those establishments are small firms.

6.3.2 Revenue Test Methodology

EPA assessed the impacts to small businesses by examining the ratio of estimated compliance
costs to business revenues. Impacts are determined by the number and percentage of businesses incurring

costs that exceed 1 percent and 3 percent of revenues.

EPA’s primary tool for projecting revenue test impacts is the C&D/FrM S and its component firm
models. For each model firm, it is straightforward to divide estimated business-level compliance costs by
model firm revenues. However, this calculation answers only part of the guestion concerning the impact
of the options considered on small business entities. To determine the number and percentage of
businesses exceeding the revenue test thresholds, EPA considered not only the model firm, but the
businesses represented by that model aswell. The model firm actually represents a set of approximately
similar businesses (e.g., similar levels of employment within some bounded range) with revenues that
form a statistical distribution around the model firm'’s revenue figure. Some businessesin this statistical
distribution will have revenues below those of the model business while others will have revenues above
those of the model business. Therefore, simply examining the ratio of compliance costs to revenues for
the model businessisinsufficient. If, for example, the model firm incurs compliance costs that are less
than 1 percent of revenues, a conclusion that no businesses are affected by the option is unwarranted. Itis
highly likely that other businesses represented by the model have lower revenues and therefore may well

incur costs exceeding 1 percent of revenues.
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To address thisissue, EPA developed estimates of the statistical revenue distribution of firms
represented by each model firm.® EPA then used those distributions to estimate the number and
percentage of small firmsin each industry that incur compliance costs exceeding 1 and 3 percent of
revenues. EPA used model firm revenues for the mean of each distribution, but had no direct information
concerning the dispersion of firm income around each model firm. EPA, therefore, developed the
distributions by making reasonable assumptions about the variance and shape of the distribution. To deal
with the uncertainty caused by the lack of direct evidence about the shape of the distribution, EPA used

two different assumptions about the distribution of revenues to generate a range of impacts.

Development of Revenue Distributions

Thetwo curvesin Figure 6-1 represent the cumulative distribution functions for two different sets
of assumptions concerning the distribution of establishment income around a hypothetical model firm
mean of $1.0 million in annual revenues. The cumulative distribution function is used to determine the
probability y that arandom variable x is less than or equal to some specified value. It isappropriateto use
the cumulative distribution function for this application because EPA is concerned with the probability
that an establishment earns less than some specified level of revenues. For example, if estimated
establishment compliance costs for this model firm class are equal to $15,000, then any establishment in
this model firm class that earns revenues less than $1.5 million will incur compliance costs that exceed 1
percent of revenues. Thus, EPA uses the cumulative distribution function to estimate the probability that

afirm earns revenues of $1.5 million or less.

Asastarting point for its analysis, EPA examined the implications of assuming that incomeis
normally distributed and has a standard deviation equal to the mean. That is, the coefficient of variation
(standard deviation divided by mean) for this distribution isequal to 1. In Figure 6-1, thisis represented

8 As described in Section 6.2.2, EPA determined that in the construction industry, the small businessis
essentially identical to the small business-owned establishment.
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by the curve labeled “unit normal.” Animplication of the unit normal distribution for this analysisis that
some firms are projected to earn negative revenues. This can be observed by examining the y axis; the
unit normal distribution assumption results in about a 15 percent probability of an establishment earning
negative revenues. While negative income (e.g., net income, cash flow) is both possible and plausible for

afirm, negative revenueis not.’
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° EPA examined an alternative assumption that income is normally distributed, but with standard deviation
such that there was zero probability of an establishment earning negative revenues. This adjustment resultsin a
coefficient of variation equal to about 0.29. EPA determined that this was probably not a reasonable distribution for
use in this analysis because the probability of an establishment earning low revenuesis quite small. For example,
using the hypothetical mean revenues of $1 million, the probability of an establishment earning revenues less than
$500,000 is only about 5 percent; the probability of an establishment earning revenues between $500,000 and $1.0
million is about 45 percent.
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EPA then examined the implications of using alognormal distribution. EPA estimated the mean
and standard deviation for the lognormal distribution through a standard transformation of the mean and
standard deviation of the unit normal distribution. Using this transformation, the lognormal distribution
can beinterpreted as having the same mean and standard deviation as the equivalent unit normal
distribution, but a skewed distribution (unlike the normal distribution, which is symmetric). In
Figure 6-1, for example, the probability of establishment revenues less than or equal to $1.0 million is 50
percent under the unit normal distribution assumption, asis the probability of revenues greater than $1.0
million. Under the lognormal distribution assumption, about 66 percent of establishments have income

less than or equal to $1.0 million, and about 34 percent have income greater than $1.0 million.

The distribution of firm revenues may be skewed because it is probable—but infrequent—that
some firmsin any model class will perform extremely well and earn very high revenues relative to other
establishments; there is no inherent limit to the revenues such afirm might earn. Conversely, thereisa
limit to the minimum revenues even the poorest performing firms will earn; poor performers cannot earn
less than zero revenues. Such adistribution would tend to be skewed asis the lognormal distribution in

Figure 6-1.

Application of Revenue Distributionsto Estimating Small Business | mpacts

Given the revenue distributions devel oped in the preceding section, EPA applied the
distributions to the problem of estimating revenue test impacts as follows. First, EPA used revenues for
each model firm from the five magjor construction industries (i.e., single-family, multifamily,
manufacturing and industrial, commercial and institutional, and heavy construction) as the mean of the
distribution for each model class. EPA then set the standard deviation for each model class' distribution
equal to its mean. With mean, standard deviation, and two alternative assumptions concerning the shape
of the distribution (normal or lognormal), EPA calculated the probability that revenues are less than or

equal to any given value for each model class.*®

10 For calculation purposes, EPA used the @NORMAL and @LOGNORMDIST functions in the Lotus
spreadsheet program.
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After estimating the compliance costs per firm for each option, EPA calculated the level of
revenues at which the estimated compliance costs would exactly equal 1 percent and 3 percent of
revenues. EPA then used its two distributions to calculate the probability that firms have revenues less
than or equal to these specified levels. These probabilities provide the range for the percentage of firms
projected to incur compliance costs exceeding the one percent and three percent thresholds. Multiplying
these probabilities by the number of firmsin the model class provides the range for the number of firms
projected to incur compliance costs exceeding the 1 percent and 3 percent thresholds. Note that EPA
chose to truncate the unit normal distribution at zero revenues because, analyticaly, the region of the

distribution showing some probability of negative revenues cannot be appropriately evaluated.

This processisillustrated in Figure 6-1. The hypothetical model firm earns $1 million, the mean
for each distribution. 1f EPA estimates that annual compliance costs of $7,500 will be incurred by this
firm, then any firm in this model class earning less than $750,000 will incur compliance costs exceeding 1
percent of revenues, and any firm earning less than $250,000 will incur compliance costs exceeding 3
percent of revenues. The “critical value” in Figure 6-1 represents the 1 percent threshold (i.e., revenues
of $750,000). Based on the normal distribution, EPA would project that 22 percent of firmsincur costs
exceeding the 1 percent threshold (i.e., the probability of revenues less than $750,000 is equal to 0.38,
while the probability of revenues less than $0 is equal to 0.16, thus, the net probability equals 0.22).
Based on the lognormal distribution, EPA projects that 54 percent of firmsincur costs exceeding the same
threshold. These provide the lower and upper bounds for EPA’ simpacts estimates.

6.3.3 Small Business Impact Analysis Results

Tables 6-9a and 6-9b present the range of firms projected to incur compliance costs exceeding 1
percent and 3 percent of revenues, respectively, for each option under a zero percent cost passthrough
assumption. Tables 6-9c and 6-9d present the same results under an “estimated actual ” cost passthrough
assumption. In each table, the “low” column denotes the results obtained assuming anormal distribution
and the “high” column indicates the results obtained using the lognormal distribution, as discussed in
Section 6.4.2.
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Table 6-9a. Estimated Number of Small Firmswith Compliance Costs Exceeding 1 Percent of
Revenues—Zer o Percent Cost Passthrough
Single-family Multifamily Commercial
% of Small % of Small % of Small
Number Businesses Number Businesses Number Businesses
Option Low | High Low High Low | High Low High Low High Low High
1 0 49 0.0% 0.0% 0 6 0.0% 0.2% 0 103 0.0% 0.2%
2 401 477 0.5% 0.6% 55 84 1.7% 2.7% 474 756 1.2% 2.0%
3 0 0 0.0% 0.0% 0 0 0.0% 0.0% 0 0 0.0% 0.0%
4 345 352 0.5% 0.5% 48 65 1.5% 2.0% 349 652 0.9% 1.7%
Industrial Heavy TOTAL
% of Small % of Small % of Small
Number Businesses Number Businesses Number Businesses
Option Low | High Low High Low | High | Low High Low High Low High
1 0 9 0.0% 0.3% 0 58 0.0% 0.5% 0 225 0.0% 0.2%
2 93 141 1.2% 1.9% 353 426 3.3% 4.0%| 1,376 1,884 1.0% 1.4%
3 0 0 0.0% 0.0% 0 0 0.0% 0.0% 0 0 0.0% 0.0%
4 72 124 1.0% 1.7% 174 272 2.2% 3.4% 988 1,465 0.7% 1.1%

Note: “Low” denotes result using normal distribution.
“High” denotes result using lognormal distribution.
Source: EPA estimates.

Under the zero cost passthrough scenario, the number of small businesses with costs exceeding 1

percent of revenues ranges from alow of 0 to 225 under Option 1, from alow of 1,376 to ahigh of 1,811
under Option 2, and from alow of 988 to a high of 1,465 under Option 4 (Table 6-9a). Thisis, at most,

only 1.5 percent of all small businesses. The number of small businesses with costs exceeding 3 percent

of revenues ranges from alow of 0 to a high of 78 under Option 1, from alow of 42 to a high of 571
under Option 2, and from alow of 24 to ahigh of 462 under Option 4 (Table 6-9b). The number of small

businesses incurring compliance costs exceeding the 3 percent of revenue threshold is 0.4 percent or less

for all options under the zero cost passthrough assumption.

Under the estimated actual cost passthrough scenario shown in Table 6-9c, the number of small

businesses with costs exceeding 1 percent of revenues ranges from alow of 0 to 30 under Option 1, from
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Table 6-9b. Estimated Number of Small Firmswith Compliance Costs Exceeding 3 Percent of
Revenues—Zero Percent Cost Pass Through
Single-family Multifamily Commercial
% of Small % of Small % of Small
Number Businesses Number Businesses Number Businesses
Option Low High Low | High Low High Low High Low High Low High
1 0 16 0.0%| 0.0% 0 2 0.0% 0.1% 0 34 0.0% 0.1%
2 16 130 0.0%| 0.2% 5 18 0.2% 0.5% 10 242 0.0% 0.6%
3 0 0 0.0%| 0.0% 0 0 0.0% 0.0% 0 0 0.0% 0.0%
4 10 111 0.0%| 0.1% 3 15 0.1% 0.5% 6 209 0.0% 0.5%
Industrial Heavy TOTAL
% of Small % of Small % of Small
Number Businesses Number Businesses Number Businesses
Option Low High Low | High Low High Low High Low High Low High
1 0 7 0.0%]| 0.1% 0 19 0.0% 0.2% 0 78 0.0% 0.1%
2 2 45 0.0%]| 0.6% 9 136 0.1% 1.3% 42 571 0.0% 0.4%
3 0 0 0.0%| 0.0% 0 0 0.0% 0.0% 0 0 0.0% 0.0%
4 1 40 0.0%]| 0.5% 4 87 0.4% 1.1% 24 462 0.0% 0.3%

Source: EPA estimates.

alow of 0to ahigh of 213 under Option 2, and from alow of 0 to ahigh of 169 under Option 4. This

represents 0.2 percent or less of small businesses under any of the options. The number of small

businesses with costs exceeding 3 percent of revenues ranges from alow of 0 to a high of 9 under Option

1, from alow of 0to ahigh of 71 under Option 2, and from alow of 0 to a high of 56 under Option 4

(Table 6-9d). This represents at most only 0.1 percent of all small businesses under any of the options.

Because EPA’s analysis of the heavy construction sector islimited to the highway construction

segment, EPA’ s results only reflect this portion of the industry. Given the minimal impactsin the

construction industries that EPA was able to analyze (at most, 0.2 percent of small firmsin al of the other

construction sectors are expected to experience costs exceeding 1 percent of revenues), EPA believes that

the options will have minimal impact on small businessesin other portions of the heavy construction

sector.
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Table 6-9c.

Estimated Number of Small Firmswith Compliance Costs Exceeding 1 Percent of
Revenues—Estimated Actual Cost Passthrough

Single-family Multifamily Commercial
% of Small % of Small % of Small
Number Businesses Number Businesses Number Businesses
Option Low High Low High Low High Low High Low High Low High
1 0 71 0.0%| 0.0% 0 1 0.0%| 0.0% 0 10 0.0%| 0.0%
2 0 53 0.0% 0.1% 0 7 0.0% 0.2% 0 68 0.0% 0.2%
3 0 0] 0.0%| 0.0% 0 0] 0.0%| 0.0% 0 0] 0.0%| 0.0%
4 0 45 0.0%| 0.1% 0 6] 0.0%| 0.2% 0 591 0.0%| 0.2%
Industrial Heavy TOTAL
% of Small % of Small % of Small
Number Businesses Number Businesses Number Businesses
Option Low High Low High Low High Low High Low High Low High
1 0 3 0.0% 0.0% 0 9 0.0% 0.1% 0 30 0.0% 0.0%
2 0 21 0.0% 0.3% 0 64 0.0% 0.6% 0 213 0.0% 0.2%
3 0 0 0.0% 0.0% 0 0 0.0%| 0.0% 0 0 0.0% 0.0%
4 0 18 0.0% 0.2% 0 41 0.0% 0.5% 0 169 0.0% 0.1%

Source: EPA estimates.
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Table 6-9d.

Estimated Number of Small Firmswith Compliance Costs Exceeding 3 Percent of
Revenues—Estimated Actual Cost Pass Through

Single-family Multifamily Commercial
% of Small % of Small % of Small
Number Businesses Number Businesses Number Businesses
Option Low High Low High Low High Low High Low High Low High
1 0 2 0.0% 0.0% 0 0 0.0% 0.0% 0 3 0.0% 0.0%
2 0 18 0.0% 0.0% 0 2 0.0% 0.0% 0 23 0.0% 0.1%
3 0 0 0.0% 0.0% 0 0 0.0% 0.1% 0 0 0.0% 0.0%
0 15 0.0% 0.0% 0 2 0.0% 0.1% 0 20 0.0% 0.1%
Industrial Heavy TOTAL
% of Small % of Small % of Small
Number Businesses Number Businesses Number Businesses
Option Low High Low High Low High Low High Low | High Low High
1 0 1| 00%| 0.0% 0 3] 0.0%| 0.0% 0 9] 0.0%| 0.0%
2 0 7 0.0% 0.1% 0 21 0.0% 0.2% 0 71 0.0% 0.1%
3 0 0] 0.0%| 0.0% 0 0] 0.0%| 0.0% 0 0| 0.0%| 0.0%
4 0 6] 0.0%| 0.1% 0 13 0.0%| 0.2% 0 56 0.0%| 0.0%

Source: EPA estimates.
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CHAPTER SEVEN
WATER QUALITY BENEFITS

7.1 NWPCAM ANALYSISMETHODOLOGY

7.1.1 Description of the NWPCAM M odel

The National Water Pollution Control Assessment Model (NWPCAM) isanational surface-water
quality model that simulates water quality improvements and economic benefits that result from water
pollution control policies. NWPCAM is designed to characterize water quality for the nation's network of
rivers, streams, and lakes. NWPCAM incorporates awater quality model into a system designed for
conducting national policy simulations and benefits assessments. NWPCAM is able to trandate spatially
varying water quality changes into willingness-to-pay values that reflect the value that individual s place
on water quality improvements. In thisway, NWPCAM is capable of deriving economic benefits

estimates for awide variety of water pollution control policies.

NWPCAM's national -scale framework allows hydraulic transport, routing, and connectivity of
surface waters to be ssimulated in the 48 contiguous states. The model can be used to characterize source
loadings (e.g., point sources) under a number of aternative policy scenarios (e.g., loadings with controls).
These loadings are processed through the NWPCAM water quality modeling system to estimate instream
pollutant concentrations on a detailed spatial scale and to estimate policy-induced changes in water
quality. The model incorporates routines to transl ate estimated concentrations into a six-parameter water
quality index (WQI6) and an overall use support determination that provide composite measures of
overall water quality. The composite measures alow for the calculation of economic benefits associated
with the estimated water quality improvements. NWPCAM can be used to assess both the water quality

impacts and the social welfare implications of aternative policy scenarios.
NWPCAM 2.1 uses the Reach File 3 (RF3) database routing and connectivity information to

assign hydrologic sequencing numbers to each RF3 reach. The RF3 network includes 1,817,988 reaches
totaling 2,655,437 miles within the contiguous 48 states. A subset of this network, including only streams
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greater than 10 miles in length and the small streams connecting them, was extracted for thisanalysis. The
subset, Reach File 3 Lite (RF3Lite) database, capitalizes on the information in the RF3 database while
limiting the computational burden of coping with the full network. The RF3Lite network includes
575,991 reaches totaling 835,312 miles, or approximately one-third of the RF3 network. NWPCAM 2.1
includes instream routing routines to connect point source and nonpoint source loads from the RF3
network to RF3Lite. These routines rely primarily on first-order kinetics, using RF3 time of travel

estimates to model processes occurring outside of the RF3Lite network.

NWPCAM 2.1 simulates 11 water quality parameters:

. Biochemical oxygen demand (BOD)
. Total organic nitrogen (TON)

. Ammonia (NH,)

. Nitrate-N and Nitrite-N (NO,)

. Total organic phosphorous (TOP)
. Ortho-phosphate (PO,)

. Algae chlorophyll (CHLA)

. Dissolved oxygen (DO)

. Chlorides (Cl)

. Total suspended solids (TSS)

. Fecal coliform bacteria (FEC)

The original water quality index included nine indicators of water quality (McClelland, 1974). BOD, DO,
FEC, NO,, PO, and TSS are used in the WQI6. McClelland (1974) used turbidity in her assessment rather
than TSS. To incorporate TSS, aregression equation was used to convert the original graph of water
quality against turbidity into a graph of water quality against TSS. The water quality index is
multiplicative so the weights given to all of the components must sum to one. Thus, the weights for the

WQI6 components were revised to sum to one based on their weights in the original water quality index.
EPA focused on sediment |oads from construction sites. Site experience was generalized using

appropriate adaptations to different weather, slope, and soil conditionsin different regions of the country

to estimate changes in sediment loads. Details of this analysis may be found in the Development
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Document (U.S. EPA, 2004, Chapter Eight). The analysis generated an estimate of the change in total
suspended solids for 1,644 watersheds. To avoid double-counting, a portion of the background non-point
source TSS loads were removed from the model for each land cover cell devoted to construction. National
baseline TSS loads from construction sites were estimated to be 5.7 million metric tons per year. Option 4

is estimated to reduce thistotal loading to 4.9 million metric tons per year.

NWPCAM 2.1 uses this loading data to generate input and output files for thousands of Eutro-
Water Quality Analysis Simulation Program, Version 5 (WASP5) model runs. Eutro-WA SP5 calcul ates
the decay and dispersion dynamics of the water quality indicators of WQI6 by modeling the mixing,
exchange, chemical, and biological processes occurring as the effluent flows through the surface-water

network. Many characteristics of the waterways and their environment contribute to the process models.

7.1.2 Valuation of Water Quality Changes

The correct benefit measure to compare with social costsis the change in producer and consumer
surplus ensuing from a change in environmental quality. One way to measure this quantity isto €licit
individuals' willingnessto pay for the change. Most benefit assessmentsin the soil conservation context
take an aternative approach using the costs of avoiding the consequences of the environmental harm as a
proxy for willingness to pay. This was the approach taken for the benefits assessment of the C&D options

at proposal. For assessing the Final Action, however, EPA adopted an aternative survey-based approach.

To value predicted reductions in the pollution of rivers and streams, NWPCAM applies estimates
of Americans willingness to pay for improvements in water quality. The foundation of these estimatesis
a contingent valuation survey developed by Richard Carson and Robert Mitchell (Carson and Mitchell,
1993). This survey, which is national in scope, characterizes households’ annual willingness to pay to
improve freshwater resources from baseline conditions to conditions that better enable beneficial uses
such as boating, fishing, and swimming. EPA uses the Carson and Mitchell research in two separate

analyses.
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. First, EPA develops benefits based on the public’ s willingness to pay for improvements
in water quality that allow discrete movement to higher levels on a“ladder” of potential
water uses.

. Second, EPA devel ops benefits based on a continuous water quality index, WQI®6.

In the following section, we discuss these two methods in greater detail. The resulting economic benefit

estimates are discussed in Section 7.2, Benefits Assessment Results.

7.1.2.1 Water Quality Ladder Approach

EPA'sfirst approach to relating surface-water conditions to the ability of a body of water to
support a particular designated use is based on awater quality ladder. The ability of awater body to
support beneficial uses at each step of the water quality ladder is defined by measures of DO, BOD, TSS,
and FEC. In order for abody of water to be considered boatable, fishable, or swimmable, it must satisfy
the minimum numeric criteria consistent with that use for all modeled parameters. These minimum
conditions are the same for all geographic areas. NWPCAM classifies each segment of each modeled
river or stream as swimmable, fishable, boatable, or non-supportive of any of these uses. The model
calculates the total stream-miles that support each designated use under each set of |oadings conditions

(i.e., baseline conditions or conditions following implementation of the regulations).

The contingent valuation survey on which this analysis relies examined households' willingness
to pay to maintain or achieve specified levels of water quality in freshwater lakes, rivers, and streams
throughout the United States (Carson and Mitchell, 1993). Respondents were presented with the water
quality ladder and asked to state how much they would be willing to pay to maintain or achieve various

levels of water quality throughout the country.

Applying the willingness-to-pay estimates obtained from the Carson and Mitchell study to
analyze the benefits of regulations requires consideration of how households' willingness to pay for
water quality improvementsis likely to vary with the extent and location of the resources affected.
People are likely to place greater value on improving the quality of water resources that are located

nearer to them because lesstime and expense istypically required to reach nearer resources; as aresult,
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these resources generally provide lower cost and more frequent opportunities for recreation and
enjoyment. To reflect this consideration, the analysis separately cal culates the benefits of in-state and out-
of-state improvements, assuming that households will allocate two-thirds of their willingness-to-pay
values to the improvement of in-state waters. In addition, the analysis takes into account the number of
stream-miles that improve from one use class to another by scaling household willingness to pay for a

given improvement by the proportion of total stream-miles that are projected to make the improvement.

7.1.2.2 Water Quality Index Approach

A key limitation of the water quality ladder approach isthat it only values changes in water
quality to the extent that they lead to changes in beneficial-use attainment. As aresult, the approach may
attribute al of the benefits that occur at the thresholds between beneficial use categories to relatively
small changesin water quality indicators, while failing to capture the benefits of large changes that occur
without crossing the thresholds. In assessing a change in alarge number of sources, changes that happen
to push areach over the threshold will balance out those that do not, and the statistical outcome would be
afair measure of willingnessto pay. Thisrule, however, affects relatively few miles of water ways. The
limited sample size opens the door for chance changesin afew places to drive the results higher or lower.
Furthermore, the use classification is determined by the worst individual water quality parameter. For
example, if TSS achieves the boatable criterion but fecal coliform does not, the reach would still be

classified as non-boatable. The water quality index approach is designed to address these concerns.

Under the water quality index approach, NWPCAM calculates WQI6. EPA relieson a
willingness-to-pay function derived by Carson and Mitchell using their survey results. This equation
specifies household willingness to pay for improved water quality as a function of WQI6, household
income, household participation in water-based recreation, and respondents’ attitudes toward
environmental protection. EPA estimates changesin index values using NWPCAM and applies the
willingness-to-pay function to estimate benefits. Based on this approach, EPA is able to assess the value
of improvementsin water quality along the continuous 0 to 100 point scale. As with the water quality
ladder approach, the calculation of benefitsis developed by state and takes into account differencesin
willingness to pay for local and non-local water quality improvements (i.e., it assumes households will

allocate two-thirds of their willingness to pay for improvements to in-state waters).
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Results of the two monetization analyses are presented in Section 7.2. See the Environmental and
Economic Benefit Analysis for the concentrated animal feeding operations EL G for a more detailed
description of the two valuation approaches and their application (U.S. EPA, 2002, Section 4.6).

7.1.3 Nonquantified Categories of Benefits

Commenters on the proposed C& D regulation cited a number of categories of benefits that were
not included in the assessment of the rule. Inadequate data and modeling constraints prevented
guantification or monetization of any categories beyond the sediment effects considered in the NWPCAM
analysis discussed above. Nevertheless, other effects of the Final Action will generate benefits to society.
To organize its discussion of non-quantified benefit categories, EPA considers the path stormwater,
sediment, and related pollutants take from a building site to their final deposition. Along this path, excess
sediment and water creates costs to society in terms of increased maintenance costs, disamenities, and
outright damage. Table 7-1 summarizes the ways in which practices required by this regulation may
address categories of social impacts from fugitive sediment. The depth of analysis column indicates
whether the effect has been monetized through the NWPCAM process, quantified, or is discussed
qualitatively. Given the format of the Mitchell-Carson willingness-to-pay survey, it is difficult to know
what respondents were valuing in terms of specific environmental changes. Those identified as monetized

in Table 7-1 are categories that individuals may have considered in their responses to the survey.

7.2 BENEFITSASSESSMENT RESULTS
EPA’s purpose in considering Options 2 and 4 is to benefit the nation by improving water quality

and the environment. These benefits can be measured in economic terms and balanced against the costs of

implementing the incremental regulatory options. The preceding section described many categories of
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Table 7-1. Framework of Benefit Categoriesand Depth of Analysis

Built Environment
Create site amenities such as water features
Encourage development of “green” v. “brown” sites

Reduce street dredging costs

Reduce impacts of construction on stormwater treatment practices
Temporary Sediment Deposition

Reduce overland erosion

Reduce effect of excess sediment on stream benthos and habitat
Long-Term Sediment Deposition - Sediment Sinks

Reducefilling of wetlands and related habitat effects

Reduce loss of reservoir capacity

Reducefilling of navigational channels

Reduce sedimentation of shellfish beds
Suspended Sediment in the Water Column

Improve water quality for recreational use, particularly fishing

Reduced coststo treat drinking water

Reduced costs to treat cooling/process water

Improve the aesthetic appearance of rivers and lakes
Nutrientsin the Water Column - Eutrophication

Reduce excess nutrients that cause lake and estuary habitat change

Improve water clarity and reduce associated loss in property values

Reduce the frequency of anaerobic events and other fishery impacts
Hydrological Changes

Reduce the need for stream restoration by maintaining natural flows

Reduce damage to bridges and culverts from peak flows

Reduce the impact on thermal conditions

Non-Use Benefits

Bequest, existence, and similar non-use aspects of water quality.

Reduce clogging of stormwater conveyance systems - ditches and culverts

Qualitative
Qualitative
Qualitative
Qualitative
Qualitative

Qualitative
Quantified

Qualitative
Qualitative
Qualitative
Qualitative

Monetized
Monetized
Monetized
Monetized

Qualitative
Monetized
Qualitative

Qualitative
Qualitative

Qualitative

Monetized
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benefits that EPA believes would likely be generated by these options. It also described the

methodol ogies EPA developed to measure the benefits of the options. This chapter summarizes the results
of that analysis. Thefirst section draws on the Environmental Assessment to show the changesin
sediment loads that indicate the environmental effects of the regulation. The second section describes the
results of applying these environmental changes to the NWPCAM benefit estimation model described in
Section 7.1.

7.2.1 Environmental Assessment Results

The Environmental Assessment used a model watershed approach to estimate TSS in the baseline
condition and under the aternative options. TSS is a measure indicating the level of sediment in the
water. Sediment is agood indicator of the regulation’s effectiveness both for sedimentation and turbidity
effects and because nutrients, metal's, and organic compounds enter the environment attached to sediment
particles. Table 7-2 shows the estimated difference between sediment tonnage released under the baseline
and that released under Option 4.

Option 4 reduces the nationwide total solids |oads measured at the land cover cell level (i.e., at
the construction site) from 5.7 million metric tons per year to 4.9 million metric tons per year (Miles and
Bondelid, 2004). NWPCAM, the water quality model used for this assessment, is based on RF3Lite. Only
about 61 percent of TSS generated at construction sitesis estimated to reach RF3Lite waters where water
quality benefits are measured. The option would generate a 15 percent reduction in the TSS load
generated by construction activities. See the Technical Development Document (EPA, 2004) for amore

extensive explanation of how the changes in loads were derived.

Table 7-2. Benefit Assessment Summary
Land Cover Cell Load Reach File 3 Lite Load
Option (thousand metric tonslyear) | (thousand metric tons/year) Reduction from Basdline
3 (Baseline) 5,705 3,454
4 4,851 2,938 14.9%

Source: Miles and Bondelid, 2003.




7.2.2 Benefits Assessment Results

Asdiscussed in Section 7.1, the sediment loadings drive the NWPCAM/Mitchell-Carson benefit
analysis. Table 7-3 shows the monetized benefit estimates using the water quality ladder and water quality
index approaches. These figures represent the present value of benefits of Option 4 derived from one
year’s construction activity. As construction sites are quite short-lived, all of the benefits occur within one
year so discounting for the time value of money is moot. This formulation places the benefits in the same

terms as the costs developed in Chapter Five.

Table 7-3. Benefit Assessment Summary—Differences from Baseline
Water Quality Ladder Water Quality Index
Water Quality Approach Water Quality Index Approach
Ladder Category ($ Million, 2000) Category ($ Million, 2000)
Boatable $8.05 <26 $0.03
Fishable $14.83 26-70 $7.34
Swimmable $4.11 >70 $7.10
Total $26.99 Total $14.47

Source; Miles and Bondelid, 2004.

While the water quality index approach includes improvements in many more miles of waterways

(9,303 miles) than the water quality ladder approach (803 miles), the improvements generate a smaller

total value. Each change in water quality ladder category captures all of the value of the shift from one

category to another. Each improvement evaluated under the water quality index generates only a small

increment in willingness to pay.

Asdiscussed in Section 7.1, these benefit estimates represent only the fraction of total benefits

that can be monetized. Many other results of the regulation will also improve social welfare but could not

be reasonably quantified from the available information.
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CHAPTER EIGHT
COSTSAND BENEFITSOF THE REGULATORY OPTIONS

8.1 INTRODUCTION

This chapter addresses the net socia costs of the regulatory options considered. It brings together
the cost results described in Chapters Five and the benefits results presented in Chapter Seven to directly
compare the estimated costs and benefits of the options in accordance with Executive Order 12866 and

other administrative regulations.

All costs and benefitsin this chapter are on an annual basis. The economic analysis describes a
typical year’ simpacts after implementation of any one of the options considered. When flows of costs
and benefits vary through time, it is common practice to calculate the net present value of each series of
flows and then compare the annual payments that would be necessary to amortize that value. For
example, when new regulation requires investment in capital equipment, there may be alarge initial cost
to retrofit plants, and smaller maintenance costs in later years. Benefits, on the other hand, do not begin
to accrue for severa years after implementation. To compare the costs and benefits, their net present
values are placed on an annual basis (i.e. annualized). However, when flows are constant and the same
discount rate is used to calculate the net present value as the amortization, the annualized value is the
same as the annual value. The costs and benefits described in this report, therefore, represent typical
annual values for costs and benefits and so are constant throughout the evaluation period. Thus, all years

are considered the same and annualization is unnecessary.
Section 8.2 describes the direct socia costs of the various options, while Section 8.3 describes the

indirect effects of these options. Section 8.4 compares these costs with the benefits shown in Chapter
Seven.
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8.2 SOCIAL COSTSOF THE REGULATORY OPTIONS

8.2.1 Direct Social Costs

Direct socia costs are the real resource opportunity costs to the private sector and governments of
implementing aregulation. The largest component of social cost is the cost to firms to comply with the
CGP provisions under Options 2 and 4. Installation of improved ESC management is a direct cost to
construction firms. Firms aso bear increased design and operation and maintenance (O& M) costs of
improved ESCs. Governments at the federal, state, and municipal level would have roles in implementing
these options. These public resources spent by government entities might have been used for other
purposes and so represent a direct social cost. Under Options 1 and 2, firms would bear the costs of
inspection and self-certification. Each of these direct cost categories was quantified in Chapter Five and
isbriefly discussed below.

8.2.1.1 Compliance Costs

Implementation of any of the incremental regulatory options requires firmsto devote real
resources, which might have been used for other purposes, to compliance. EPA estimated design,
installation, certification, and inspection costs per acre for the baseline and each regulatory optionin
Chapter Five. All figures are adjusted to constant 2000 dollars using the Engineering News-Record
Construction Cost Index (ENR CCI) to represent the real private opportunity cost. These costs were
shown in Chapter Five, Table 5-4.

The ESCsin the incremental regulatory options do not depart significantly from current practices,
so several possible sources of socia dislocation do not apply to this action. The basic operations of
construction would change little from existing practices. Potential changesin the inputs or production
processes are minimal. No radically new technology is considered that would require a substantial
learning period to operate or essentially change the production process, nor would the options generate

new waste products that might raise issues for disposal, sale, or reuse.



8.2.1.2 Government Regulatory Costs

Codification of the CGP (Options 2 and 4) is estimated to require only afew hours of activity at
the federal, state, and local levels of government. Administration, in most instances, islikely to be
conducted at the state or local levels, though some oversight is likely to remain with EPA. These
activities impose opportunity costs as they draw resources from other government functions. EPA
estimates that each state requires approximately 200 labor hours to codify the CGP. To alarge extent, the
options utilize administrative and enforcement institutions established by prior zoning, building code, and
stormwater regulation. EPA estimates that this one-time activity costs $0.24 million per year for five

years as states revise their permitting language and programs.

In addition, government entities conduct many projects that would be subject to the options
considered. Approximately 24.7 percent of the value of construction put in place would be incurred by
government entities. Federal projects account for 10.1 percent, state projects for 8.5 percent, and local
projects for 6.1 percent. Much of this expenditure is for maintenance of existing structures and so does

not entail new ground disturbance.

8.2.2 Social Welfare L osses

Socia welfare losses occur when compliance costs result in higher prices for the goodsin
guestion. Individuals gain utility from products when the market price islower than the value they derive
from the product. This difference between value and priceistermed “consumer surplus.” Producers also
gain asurplus, or profit, when they can sell a product for more than the cost of production. The
incremental regulatory options are likely to affect new construction prices and so shift the market supply
function. Market models for each sector estimate the transfer of surplus from consumers to producers as
buyers pay more to builders for the added stormwater facilities. In addition, the higher price would
discourage some buyers, so the number of homes or buildings that might be sold will fall slightly. Such
reductionsin sales result in losses of both consumer and producer surplus without any offsetting gain to
the economy, and so are termed “deadweight loss.” The C& D/PEgMMSS estimates these surplus changes

based on linear supply and demand curves with elasticities taken from the literature.
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Consumer and producer surplus losses were reported in Chapter Five, Table 5-19, as the gross
loss attributable to each option considered and include the deadweight loss. Although lost as profits, much
of the producer surplus figure is spent within the industry to comply with the new regulations. Similarly,
most of the consumer surplus lossis spent in the construction industry as consumers absorb the “passed
on” costs of compliance with the regulations. Thelossin consumers’ utility becomes spending for
improved stormwater management, but the overall welfare within the economy is unchanged. Only the
deadweight loss, estimated at $44,000 for Option 1, $965,000 for Option 2, and $647,000 for Option 4, is
completely lost to society.

8.2.3 Transtional Effects

The local impacts of firm closures and unemployment called by new regulations are generally not
considered a social impact issue, since, in general, the effects are transitory. The employees shift to other
jobs, and the capital invested in the plant shiftsto other uses. Thereisasmall social lossin job search
costs and unemployment time; however, when workers are specialized or unable to adapt to new labor

market conditions, they might be permanently unemployed, which would result in aloss of social welfare.

Construction isahighly flexible industry. It isnormal practice for employees and firms to move
from job to job applying their individual skillsto the task at hand. Job search costs and shifting

investments are standard elements of the industry.

8.3 INDIRECT EFFECTS

Beyond shifting the market supply for the regulated commaodity, the incremental regulatory
options could affect the structure of the industry, change labor or capital productivity or discourage
innovation. These effects would have wider impacts on society as they ripple through related markets and
industries. EPA determined that none of the options have much possibility of causing indirect social

welfare effects through these mechanisms.
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No substantial changesin market structure are anticipated from any of EPA’s options. While
some forms of regulation might result in advantages to large firms or encourage vertical integration, these
options build on existing practices of design and subcontracting of expertise already common in the

industry.

The incremental regulatory options are expected to have little effect on labor or capital
productivity. The options may require firms to employ more workers without increasing output (e.g., to
maintain silt fencing), but this opportunity cost is captured in the installation, operating, and maintenance
cost. No major changesin productivity are expected. Nor are these options expected to have major
effects on research, innovation, or investment toward future technological development of the industry.
EPA expects that other costs to society not specifically addressed by the analyses presented in this report

would be modest.

8.4 COMPARISON OF ESTIMATED COSTSAND BENEFITS

Chapter Seven described the results of the environmental assessment and benefit monetization.
All of the benefits estimated represent incremental social benefits from the baseline case. Table 8-1
compares the sum of social costs discussed above with the benefits shown in Chapter Seven. Anticipated
social costs are greater than the monetized benefits. Chapter Seven discusses several other classes of
benefits that could not be quantified yet provide real social benefits. These included increased utility
from water amenities, reduced costs of infrastructure and water conveyance maintenance, and

preservation of wetlands.

Table 8-1. Social Costsand Benefits (Millions of dollars per year [year 2000 dollar s])

Installation, Total Total
Design, and Operation and Government Deadweight Social Social
Option Per mitting Maintenance Costs Loss Costs Benefits?
1 $264.1 $0.0 $0.0 $0.0 $264.1 —
2 $508.4 $47.3 $0.3 $1.0 $556.9 $14.5
3 $0.0 $0.0 $0.0 $0.0 $0.0 $0.0
4 $312.6 $47.3 $0.3 $0.6 $360.8 $14.5

2Benefits were only monetized for Option 4 using NWPCAM. As Option 4 is a subset of Option 2, benefits from
Option 2 must equal or exceed the benefits from Option 4.
Source: EPA estimates based on the methodol ogies presented in Chapter Four and Chapter Seven.
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CHAPTER NINE
UNFUNDED MANDATESREFORM ACT

9.1 INTRODUCTION

Title Il of the Unfunded Mandates Reform Act of 1995 (UMRA), P.L.104-4, provides for
agencies to assess the effects of their regulatory actions on state, local, and tribal governments and the
private sector. Under section 202 of UMRA, EPA generally prepares awritten statement, including a
cost-benefit analysis, for proposed and final rules with “federal mandates’ that may result in expenditures
to state, local, and tribal governments, in the aggregate, or to the private sector, of $100 million or more

in any one year.

Before promulgating an EPA rule for which awritten statement is needed, section 205 of UMRA
directs EPA to identify and consider a reasonable number of regulatory alternatives and adopt the least
costly, most cost-effective or least burdensome alternative that achieves the objectives of therule. The
provisions of section 205 do not apply when they are inconsistent with applicable law. Moreover, section
205 allows EPA to adopt an aternative other than the least costly, most cost-effective or least
burdensome alternative if the Administrator publishes with the Final Rule an explanation of why that
alternative was not adopted.

Before EPA establishes any regulatory requirements that might significantly or uniquely affect
small governments, including tribal governments, it isto develop a small government agency plan
pursuant to section 203 of UMRA. The purpose of the plan isto provide for notifying potentially affected
small governments, thus enabling officials of affected small governments to have meaningful and timely
input in the development of EPA regulatory proposals with significant federal intergovernmental
mandates, and informing, educating, and advising small governments on compliance with the regulatory

reguirements.



9.2 ANALYSISAND RESULTS

EPA has determined that some of the regulatory options considered might contain a federal
mandate that could result in expenditures of $100 million or more by state, local, or tribal governmentsin
the aggregate, or to the private sector in any one year. Accordingly, EPA has prepared the written
statement in accordance with section 202 of UMRA. Thisand previous sections of the EA include this
statement: Chapter Five of the EA identifies costs and impacts (burdens) on construction firms and
governments that would be subject to the options considered, as well as other market affects. Chapter
Seven presents estimated monetary benefits that might accrue under the options considered, in accordance

with UMRA. This section investigates impacts specifically on small governmental units.

To determine impacts on small governmental units, EPA allocated compliance costs to small
governmental units based on the value of construction work done and population. First, EPA determined
the percentage of compliance costs that might ultimately fall on government agencies. The value of
construction work done by government agencies (federal, state, and local) is approximately 24.7 percent
of the total value of construction work done, with the remainder performed by private entities (Census,
2000b). EPA applied the 24.7 percent factor to the total national compliance costs for each option to
determine the portion of costs accruing to government entities. The estimated total cost of the Final
Action if Option 1 is chosen is approximately $264.1 million." Based on the value of construction work
done, approximately 24.7 percent of this cost, or $65.2 million, is estimated to be borne by public entities.
If Option 2 is chosen, the estimated total cost of the Final Action is $555.7 million, with public entities
incurring approximately $137.3 million of thistotal. If Option 4 is chosen, the estimated total cost of the
Final Action is $359.9 million, with public entities incurring approximately $88.9 million of thistotal.

EPA then used data on the funding of capital outlays for highway projects to determine the
portion of compliance costs accruing to each level of government (i.e., to federal, state, and local entities).

Based on these data, approximately 41 percent of government compliance costsis borne by the

! Total compliance cost equals the installation, design, and permitting costs plus operation and
maintenance costs. See Chapter Five.
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federal government, 34 percent is borne by state governments, and the remaining 25 percent is borne by
local governments (FHWA, 2000).

EPA determined that the smallest unit of government potentially affected by the options
considered are at the sub-county (i.e., municipal or township) government level. Census data were used to
determine financial and other information (e.g., population) for local government entities (Census, 2000a,
and Census, 1999). Thisinformation was combined with datafrom several other sources to assess the
impacts of the options considered on small government entities; i.e., those serving populations of less
than 50,000 (5 USC 601[5]).

To determine the impacts on small local governments, EPA allocated costs based on the
population served by local jurisdictions with populations of less than 50,000. Approximately 83 percent
of the total U.S. population in 1996 (219 million out of 265 million) lived in areas governed by a
municipality or town/township.? Of those served by these sub-county governments, approximately 43
percent (114 million) lived in areas served by municipal or town/township governments with populations
of less than 50,000 (Census, 1999). Therefore, EPA estimated that 43 percent of local government

compliance costs affect projects undertaken by small government entities.

EPA compared the local government share of compliance costs against several financial
indicators to determine the extent of the impacts on small governmental units. The indicators used were
total revenues, capital outlay, and capital outlay for construction only. In all cases, compliance costs were
less than 0.21 percent of the financial measure, indicating no significant impact on small governmental

units. The calculations are shown in Table 9-1.

2 The remaini ng portion of the total U.S. population (i.e., those not served by municipal or town/township
governments) might be served only by a county government, a special district government, or some other form of
local government not covered by the census report.
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Table 9-1. Impacts of Regulatory Option Compliance Costs on Government Units

(millions, constant 2002 dollars)

Option 1 Option 2 Option 4
As Per cent of
Government Component Costs Total Costs Costs Costs
Total Compliance Costs $264.1 100.00% $555.7 $359.9
Private Compliance Costs (75.3%) 2 $198.9 75.30% $418.4 $271.0
Public Compliance Costs (24.7%) # $65.2 24.70% $137.3 $88.9
Federal (41.07%) ° $26.8 10.14% $56.3 $36.5
State (34.29%) ° $22.4 8.47% $47.1 $30.5
Local (24.64%)° $16.1 6.09% $33.8 $21.9
Small Government Entities (43.11%) © $6.9 2.62% $14.6 $9.4
Total Revenues: Small Government $103,641 $103,641 $103,641
Compliance Costs as % of Total Revenues 0.01% 0.01% 0.01%
Capital Outlay: Small Government $11,262 $11,262 $11,262
Compliance Costs as % of Total 0.06% 0.13% 0.08%
Capital Outlay
Construction Outlay Only: $6,903 $6,903 $6,903
Small Government
Compliance Costs as % of Small 0.10% 0.21% 0.14%
Government Construction Outlay

@Based on value of construction work done by government entity. 1997 Census of Construction.
® Based on the percent of capital outlay for highways funded by governmental unit. 1999 FHWA Conditions and

Performance Report to Congress.

¢ Based on the percent of U..S. population living in municipalities or towns/townships serving <50,000.

Note: Approximately 83 percent of the U.S. population (or 219,004,000) livesin an area governed by a municipality
or atown/township. The remaining population might be served only by a county government, a special district
government, or other governmental organization not covered here. Of the 219 million served by these subcounty
governments, approximately 114,347,000 (or 43 percent) are served by municipa or town/township governments

with populations of <50,000.

Sources: 1997 Census of Governments: Compendium of Government Finances; 1997 Census of Governments:

Government Organization; 1999 Status of the Nation's Highways, Bridges, and Transit: Conditions and

Performance, Report to Congress; 1997 Census of Construction.
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